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HOW MUCH DO YOU REALLY SEE? 

See Page 248 



This Wonderful VIX Engine Humidifier Invention Will Give Your 
Auto a Completely New All Around Performance in 30 Minutes 


New Pickup 

Nil iii.inn li.m .imi'l; 
your pU-kup may now he 
— this VIX IlumidilU'r 
will positively make it 
(lUicki r. Your I'liKinc will 
flash u h e a (1 with lliu 
slijilitest t 0 u r li of th;- 
am'liTator poilal. Your 
car will scoot around 
others with ainazing 
alertness and complete 
safi'iv in and out of 
trafllc. 


New Power 

'I'lii- \1\ liuiiiiililliT 
imiiroves the p o w e r of 
any cncinc to approxi- 
mately the equivalent of 
aiioilier e.\linder added. 
You can fly over hills, 
in liisli. that you always 
elinn;;e(l t;ears on before. 
A scientillc humidilyinK 
treatment of tlie engine 
fuel does It. 


New Speed 

Tlii^ \l.\ liuiiiiiiii\ iim 
process uives the engine 
more speed. Y'our car 
will be faster, with lisht- 
nins-flash acceleration, in 
passins other cars, and 
top speed increased sev- 
eral miles per hour. .■\ 
new top speed for every 
en;;ine. from a Kord lo 

:c l!iill~- Uovci-. 


New Smoothness 

^inuiil hne-^ 

less vibration at iMith low 
and high .-^peed — the purr 
of till' eiiKine is made 
less audible than the 
swish of engine speed. 
This VIX invention 
makes tlie motor run 
softer, with quieter 
valves and tappets. an<l 
a I'ushioned explosion 
that i;ives you ilie ur- 
inost in V i br a I i on 1 e ■ s 
driving comfort. 


New Mileage 

'I'lii- iin; :i jcilM- Eas 
saver. But scientific en- 
gine hum i di f ica t i on 
DOKS GIVE more mile- 
ace. Gains up to 30%. 
4n%, and 50% are rctiu- 
larly reported. The aver- 
ane Knin for all cars i.s 
2ii7c ininlnuim. Ilumidi- 
tyiUK the auto en;:lne ef- 
Itcis more perfect com- 
bustion, and a NEW 
nd1ea;;e is attained. 



An .\ii(o 
KiiRine 
Hiiiiiidiflei 

T 

Its runrtiun 
Is Tlir Same 
Tliiil .flukes 
.\utoB Kuii The 

Wonderful 
Way Thc.v Do 

III The Cool 
Diiinp Kveniiii; 
Air Or In 
I'OKC.V Or 
Kililiv Wciilher 



Uses Lowes! Price Gas with Better Than Highest Price Gas Results 




An Engineering Achievement of Outstanding Importance 

I'.VTKNTKI) .\M) TK.XDK-M.XKKKI) IN I0:> N.VTION.S 



Not 
A Joke 
(ias Saver 

▼ 

Not lihiK 
Klne Likp li 
The Worli.' 
Over — Now 
Or Kvcr 
Itefure 

I'ilM AutoH 
An.v 
.\ veriiK<* 
lliiiid.v Mnii 
Ciin Install 
In :tO 
MiiiuleH 



Decarbonizes Engine — Saves 
Carbon-Caused Repair Bills 

Wlien yoti tirivp down tlio ro.nd at nieht. m.nny timps 
yoli iKilicc a car ahead of yoii Ix'Icliiiisr fcd-liot sparks 
"from Uie cxliaiist outlet i)l|)e. Tli.ifs because Ihe iiiois- 
tlire from the atmosplierc lalieu into the eiipriiu; lliroiif-'li 
tlio <'arhuretor is di^iulepi atiiip the lianl carbon, and it is 
coming' out ol the exhaust in red-liot st)arUs. 

This VIX lUimidifier invention scieni iHcally sends a 
constant ptream of moisture into the oiig-inc. .all the time, 
which completely decarbonizes tlie cne^inc and keeps it 
clean, everlastingly. 

Ends carbon UnooUs, stops engine ovcrheatinr. cm-es 
sticlcy valves, lubricates cylinders, kills carbon monoxide 
(ras. and the expeiif-e of fretiiient valve priuiling and spark 
plug cleaning'. Everyone knows the average car ownei- 
speiids all the way from S':."».(llt to SIOH.OO a year in eii- 
grine repairs, due to the bad effects of hard carbon. The 
VIX saves all carbon-caused repair bills. Fits cver.v auto. 
Inick — is easil.v alt:ichc<l — works alike, winter and summer 
— is easily changed from one car to another. Mail 
coupini below or postal reijuest. 



WALTER G. CRITCHLOW 

INVENTOR AND MANUFACTURER 

805— Yl STREET. WHEATON, ILLINOIS, U.S.A. 

Please send me without oblig:ition oi (•ll^t .vnur 10 days' Trial 
and KT11:K VIX offer. 



Name 

Address Car 



Town .'^tate * 

■ 

If .voii wish Salesman's or Distributor's AKency Reservation ! 
Mark X here S 



Pays Agents Big Quick Cash Profits 

Choice Territory .ivadable. I want to appoint County, 
Stale. Province. Nation.il. S.ilesm:in .ind Distributor, and 
(;<'neral Agencies to malce S:!.">tt.O<) to S 1 ..VHI.OO month, 
filliiiir llie g-reat demand bound to arise for this wonderful 
inveiilion wherev-r introduced. Oiu- Distributor already 
made profits of »4.n:t!).t!(l in .•(-•'Ji nionlbs. BIG MONEV 
can be made FITTING Engines with VIX. Startling, stun- 
ning, convincing demonstrations make sales E^ASY. Write 
quick for all detail-: full proof. AJA. SENT FREE. Mail 
FREE VIX Offer Coupon TODAY. Or send postal. 

Gives Substantial Mileage Gain 
Pays For Itself Over and Over 
Each Year 

By .a scientific process of mixing Inimidifled air or vapor 
moistilie with engine fuel, lliis VIX invention brings about 
more perfect I'ombustion. Tliis better combustion gives 
a much smoother running engine, with far greater power, 
vastly (Uii<-kor acceleration (pickup), and several miles 
per liotn- more to]) speed. Like coal l)Ui'ns better when it 
is spriidded with water before thrown into the fire, so 
docs this process of mixing moisture with engine fuel make 
Ihe fuel Vmrn up more completely. Thus you get more 
miles per gallon of gas and oil. 

Remarkable mileage gains have been reported to us. tip 
to as high as 100', . The average gain for all cars reported 
to us is "ZO-;. The functum of this \ IX Iluinidiflcr per- 
mits the use of lowest iiriccd gas. with better than high- 
est priced gas results. That means a saving of from 
to 5c a gallon every time you fill your gas tank. The 
doing away with carbon-caused repair bills. The money 
saved in i-heapcr gas. plus niilc;igc gain, (lays for this 
VIX Humidifier invention over and over again every year. 

The Inventor and Manufacturer will furnish at his risk, 
direct from Factory, a stiitable VIX Model on trial ft)r you 
to try out on your own Car. 

Fill out and mail the coupon QUICK for full details 
and FREE VIX offer. Or send postal request. ALL 
SENT FREE. 

Walter G. Critchlow 

Inveiilor and Alanufarlurer 
805 — Yl Street, Wheaton, Illinois. V. S. A. 
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Three Chicnao fi'n't 'j-p'rl.-; invnit a delight fid new 
food that is revolutiontzing the doughnut buainesa. 



Here's 

an Amazing New Business 

S^1S^.iOOOaMonth 

Here is a surprising new opportunity. Now you can immediately become the 
owner of a big business that is paying others from $75 up to $250 a week. 
There is no "Red Tape" — no delay. Wherever you live there are quick, easy 
profits waiting for you to grab them. Just mail the coupon for full details. 

Individual Plans to Fit Every Need 



MEN, this is absolutely new! A real 
red-hot money-making oppor- 
tunity! Something every red-blooded 

man has always longed for. Ifs"a chance to jump 
Into business for yourself and make more money 
cvsry week than the averagi; man makes In a 
month! 

Surprising, yes, almost Incredible as It may 
sound, we actually start yuu in a proven busi- 
ness! The first day's profits ort?n run from SIS 
to S55 — and a business of S350 to S600 the first 
month is not exceptional for ambitious men or 
women. 

A Sensational Bifi-Money Plan 

There is lust one thing you nsed to make a "go" 
of this business, and that is the ambition to make 
real money. We give you all the plans, advice and 
help needed to make a big success right from the 
jump. We supply you with the equipment to 
make an amazing new food — a greaseless dough- 
nut baked by electricity! You sell to homes, 
bakeries, delicatessens, groceries, restavirants. etc., 
at a profit of 150% to 600%! No wonder the dol- 
lars simply.pour In! 

A New Food Secret 

The greaseless doughnut Is altogether novel and 
imlque. It's a crispy, flaky, delicious new kind of 
doughnut cooked without one drop of oil or grease. 
Easily digested by everyone. More appetizing than 
old-style doughnuts ever were. Yet costs you less 
to make. This new business is copyrighted under 
the trade name "BROWN BOBBY," so there is 
no competition. 

FOOD DISPLAY MACHINE CORP. 

Dept F-32, 500-510 N. Dearborn St., Chicago, 111. L 



FULL TIME 

You can start a Brown 
Booby shop with floor 
space as little as 6 by 6 
feet. Sell retail and 
wholesale. 

Thos. Minch, Fla., 
made S3, 000 his flrst 3 
months. 

PART TIME 

Invest a few dollars 
In this new business and 
get someone else to run 
It for you. A few hours 
of your time each week 
can' easily bring you S50 
up to $150 a week extra 
cash. 

SPARE TIME 

start at home. Make 
money like Mrs. NeLson, 
111., who sold 90 dozen 
Brown Bobbys at retail 
In one week, then went 
out to triple her profits 
through wholesale busi- 
ness. 



Everyone likes doughnuta. Millions of old-style 
doughnuts are sold every day. Now you can bake 
and sell the i)erfect doughnut — the toothsome 
BROWN BOBBY greaseless doughnut that sells 
four times as fast as any other. 



Start At Once — Anywhere 

In this limited space I am aole to suggest only 
the bare possloiutlcs. The details are even more 
sensational than the facts given here can indicate. 
I am looking for sincere, ambitious, wide-awake 
men. I offer such men a plan that is a real eye- 
opener. The flrst week's profits usually amount to 
more than your entire Investment. After that It Is 
up to you entirely whether you will make $300 or 
Sl.UUU a mouth clear profit. 

Men and women start in this business daily. 
Y'ou do not obligate yojirself In any way by mail- 
ing the attached coupon. So get the dL'tails ol this 
amazing new Idea at once. Decide lor independ- 
ence! Fill out and mall the coupon today — now — 
THIS MINUTE! 

Xhl s On© 
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ANNOUNCING A NEW 

240 
239 

TELETYPEWRITER SERVICF^^ 
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The Bell System offers to the public a 
new Teletypewriter Service. Any sub- 
scriber to this service may be connected, 
through the teletypewriter "central," to 
any other subscriber, whether he be 
around the corner or across the continent. 
Subscribers can type back and forth by 
wire, for short or long periods, just as 
they now hold conversations by telephone. 

This important development for the 
business world parallels the other prog- 
ress which is constantly being made in the 
telephone art. 

Messages, Inquiries, reports — typed in 
one office — are instantly and accurately 
reproduced on the other subscriber's tele- 
typewriter. Typewritten copies made by 
both sending and receiving machines are 
available for permanent records. The prin- 
cipal feature of this new service, which 
distinguishes it from existing private line 



240 



teletypewriter service, is thai at 
scriber may ask for any other sub 
and be connected immediately. 

Further information about this gQQ 
velopment in nation-wide communi 232 
will be furnished gladly by your loca 
Telephone Business Office. 251 

315 

'64 

Teletypewriter Service provides two-wt^__ 
communication- -Vl 

Speed of connection is as fast as telepho: 

service. '02 
A tj'pewritten record, one or more copiet 
is produced simultaneously by both sen< 
ing and receiving machines. 

Material transmitted may be recorded om^ 
forms if desired. 

Teletypewriters are like ordinary type ^ 
writers in appearance. 

Teletypewriters can be operated by anj ^ 
one who can operate a typewriter. 

You can use Teletypewriter Service any 
time you need it. ' 7 

A most economical form of record com- 
munication. 



AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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Special Features 



"Lusitania" Treasure to be Raised Ill 

What is Man's Greatest Invention? ISQ 

The Truth About Wild Animals in the Movies IM 

20.^ 

227 



Cleaning the Statue of Liberty 
Camera Tricks in the Talkies 



Secrets of Icebergs' Birth 
How Much Do You Really See ? 

Magic for Everybody 

Photos Taken in the Dark 
The Man Behind Ocean Flight Her^ 

Airplanes — plane that flies "backward" 
Archaeology — how first Americans lived in under 

ground pits 2, 

Army, British, latest war tank for land or sea 

Astronomy — plane aids astronomers in studying me- 
teors 

Automobiles, Accessories 

clothes container attaches to roof J 

expanding rack fits on luggage carrier 1 

razor blades remove sleet from windshield 

top for rumble seat is collapsible 

Automobiles, Design — small auto has/Trear cnotar and 

seats four W'KjIjlA C\JU/V*24 

Automobiles, Racing — the battle of the gi^jUs, 18^ 
Automobiles, Repairing — rubber-tipped valve grinder 

easy to operate 

Automobiles, Tires — run up high "fever" 
Aviation — actual height above ground showiJ,.-4Jy al- 
timeter . . 
Bandage — liquid adhesive for 
Batteries — c^gcking hittfiry— ^ITn "X-rayoscope" 
indfi— ficxffite perches for canary bird destroy mites . 

lueprints — filed vertically on swinging holders 

oats and Boating 

oarless rowboat operated with paddle and crank 
safe playboat for children is air tank of metal. 




,...( L l 259 



^ALin/^.d^^rLi^l^..9-;S^. 275 



Carving — artist in wo*<i_carji£4jli*'''fgures from life 
Clamps— jbensli^self-adjustmg, locks boards upright . 
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279 
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213 
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133 
180 



-extractor for broken, makes work simple 284 

K ull bridge . 277 

longest ct>Hjn"ete arch span named "Westinghouse" 27^ 

^ Building; ConBtriJt-iujn 

cost of welded-stetkhome about same as wood . . 180 

jointless homes to beU)uilt in Germany 186 

shingles for inside finish give novel effec^j^^jU(f273 
steel backing for Ucielt makes better housS*HfCS(^264 
Jding Material — tile that snaps onto wall^ {■ 202 

.*^W y<}^ *~ [Continu 
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elafctric reminder of appointments 103 

eltctric, hanger on wall plug hides wires 251 

time at any place told by globe clock 277 

r — electric, for wiener sandwiches 

g Torch — gasoline, is safer and cheaper 250 

ease — liver conserves body's heat 2fiS 

— model of famous dog copied 100,000 times . . 2fli 

oors — wooden, resist flame by exhaling chemicals. . 284 

Drafting — board without T-square makes easier 187 

Earth — sunspots cool the earth 2111 

Electricity — fifty-million-volt flash to smash the atom? 22fi 

Embosser — prints your name in gold letters 274 

Explosive — from natural gas is safe and cheap 274 

vEyes — clockdial for testing, warns of astigmatism .... 7SA 

Flashlight — and key wallet combined 241 

Food — is changed to power in djjitsmjotors 247 

uel — pptrjici.m i-^L-o gffisifiTt 212 

urna"Ce^^^^^^^eehive" in, cuts cost offuej) 251 

ames — miniature billiard game TJlJTed with rubber 

bulbs 265 

Garage — turntable for. moves as door opens! 284 

Gas Masks — police rookies use masks in/ gas-attack 

, drill ^ / 289 

j3be — kittens are sealeiL in ./. 19T 

GoRI=TTapped By carpet nap ./ 273 

Heating and Ventilating 

better heat from cheaper coal wi^ blower 24fi 

electric heater also cools with ice water 207 

"yarm or cool air for home delwered by same unit 274 

weather making for homes opsns new industry 289 

...^ weather unit for home keeps/air warm or cool 201 
Horse, Mechanical — electric ho/se <hat gallops at four 

speeds 
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Household Devices / 25f Cooking Utensils — wire ke^s pot 



as 



Ice Skate — that fits any shoe 18 

Ink Bottle — drip from is stopped by siphon 25 

Insulation — ancient idea of, serves modern purpose. ... 28 

Irrigation — buffalo turns water pump 27 

Lamps — light bulb glows for hours without electricity 285' 

Light — wireless lights up a bulb forty feet away 250 

Locks — door lock with bell alarm 245 

Maps 

for large parks aids visiting tourists 258 

fourteen years needed to finish giant map 192 

Microscope — most powerful lens bares new worlds. . . 179 

Milk — goats reduce cost of 247 

Motors, Outboard — hand truck for, makes handling 

easy 25i 

Moving Pictures 

life-size movies for home with novel projector ... 245 

peepshow movie turned by hand crank . . IfiB 

Musical Instruments — shift in saxophone controls 

makes it easier to play . . 2S4 

Oil — film of, sustains weight of quarter ton an inch 288 

Oil Burner — to fit any heater has gravity feed 129 

Pickpockets — how to avoid the tricks of the 2i2 

Pirates — with the Chinese pirates 2fifi 

Pocketknife — with an extension blade 199 

Poultry — air "bombs'* may hatch chicks in twenty- 
four hours 258 

Puzzles 352 

Radio ~ 

around the world on the air 28Z 

fake radio truck bluffs unlicensed fans 252 

practical ideas for radio experimenters 291 

voice bounces off upper air from U. S. to Hono- 
lulu 202 

Radio, Apparatus 

dynamometer is run by battery 292 

improved binding-post strip 29, 

line controls for the amateur transmitter 2 

old tube as lightning arrester 29 

power supply for amateur-band receiver . 296 

push-pull short-wave transmitter easy to build. . . 290 

simpliBcd light-control units 2Q2 

Radio, Construction — pentode amplifier without alter- 
ing old sete 233 

Radio, Receivers 

all-wave super tones from 20 to 550 meters 294 

grandfather clock houste radio set 295 

Radio, Tubes 

labels for tube records 295 

prolonging life of rectifier tubes 295 

protecting tubes in short-wave sets 292 

Razor — electric, dry shave is now possible with 271 
Razor Blades — safety, sharpener hones and strops . 265 

Rope — how to find the strength of a 256 

Rubber — vulcanized to metal without use of cement . 200 

Shipping — how queer goods are shipped 206 

Show Cards — printed by hand . . 188 

Sign — breaks up letters and reassembles, them 263 

Sled — with wings like plane . 242 

Smokers' Accessories — lighted cigaret is delivered from 

desk container ... 2112 

treet Cars — purify air in, by chemical treatment .... 277 

un Glasses— cover the nose and prevent bums 247 

Swimming— outboard in swimming pool helps train 

racers . . 207 

Tablet — message, public meeting place provided with . 288 
Target — steel backstop for bullets aids indoor practice 181 
Telephone 

compact cradle-phone base for wall oj table 258 
ship-to-shore service available on five liners . 277 
JTelescope — has giant mirror to reflect the heavens 151 
■Q^alves — electric eye helps harden steel for 256 
'"Windows — saddles for sash cords reduce wear and noise 123 
-X-Ray — super-speed tube for, i^otographs hidden ills 

» •. AMATEUR MECHANICS 
Aquarium— forceps made from brass wire ... 31 1 
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Arrows — jig helps form feathers for 



Jfl5 



Ashes — ■ventilated receiver keeps basement clean 319 

Automobiles, Accessories — hand sprinkler cleans wind- 

shield 323 

Automobiles. Repairing — better method of flushing. 308 

balloon, 'loy — made of cellophane ... 310 

Blackboard— drawing perspective on 320 

Bottles — cutting by electrically heated wire 303 

Bucket — rubber band holds rope on bail _ _ 323 

Containers — metal, leaks repaired with tinfoil 327 



handles cool 302 

Cupboard — steps aid in reaching upper shelves 322 

Doors, Storm — window catch closes 3118 

Drafting — tilting table for home draftsmen 304 

Drills — rubber protector on chuck 311 

Fence — uniform picket, template helps building 326 

Fireplace — conceals basement stairway 301 

Fish and Fishing — trap checks cannibalism of trop- 
ical fish 3112 

Floorboards — easy method of repairing sunken 102 

Furniture — built-in tables for home, inexpensive 321 

asoline Can— extension spout prevents waste 332 

fee Boat — runners from steel fence posts and old skis 332 
Illusions — trick box gives illusion of looking through 

solid objects 311 

Microscope— -specimen holder for 319 

Mirrors — adjustable mirror for shaving 332 

Models 

making tiny gears for 322 

you can build the "De Witt Clinton" 312 

Moving Pictures — shooting movies and stills at the 

same time 324 

Office Supplies — hole in bottom of tray aids in remov- 
ing papers 326 

Paints and Painting 

alcohol restores luster of shillac 322 

phonograph aids in striping circular articles 332 

Paper — punching holes in large sifeets 307 

Photography ' 

film-developing clip from corkl 302 

imitation match flame for use m 310 

paper keeps powder in flash guii when wind blows 325 

producing scenic backgrounds on film headings . . 326 

spring tongs for handling new p>ates 325 

Planer — bench, waste trap for 320 

Pulley — practical substitute for 320 

Sawhorse — hinged sides increase usefulness of 301 

Saws and Sawing 

curtain rod protects saw teeth 323 

spacer helps in saw filing 332 

Scriber — block with height adjustments 337 

Sleds 

build this ice speedster 328 

"Poo-Bahl'— a winter windjanuner 308 

Smoking Tray— <leeir-deck, fits easy-chair arm 299 

Tools — wedges for tool handles 322 

aos — a "sure-fire" rodent trap 3fl5 

ater Colors — rubber cup for mixing 322 

Window Display — ever-changing colors for 306 

Windows, Storm — safely stored in wheeled box 325 

Woodbox — swinging, accessible on both sides 304 

Workbench — forft^mateur chemist 3Q2 

"""orkshoT) — old pistons used as shaft bearings 322 

SHOP NOTES 
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Acids — rubber brush for use in 



_335 



Building Construction — new exterior improvea old home 349 

Dividers — ■improving toolmakers' 338 

Dovetail Joints — making accurate 339 

Emery Wheel— headlight lens protects eyes _ . . . 337 

Filing — raised tile handle prevents injury to fingers.. 351 
Glass 



carrier for lar^e panes of 


342 


tool for chipping 


351 


Glue — coloring detects glue spots 


. 351 


Lamp — small, illuminates work without (tlare 


341 


Lapping — nmts on lapping hne work 


. 342 


Lathe 

correct grinding for tools 


349 


operating high-speed . 


337 



_351 
338 



ng-glandjeat 343 



Magnet — retrieves parts in auto motor 
Paints and Painting — imitation ground-glass paint 

Pistons — repairs tor worn or broken stu 

Ram — hydraulic, inexpensive 337 

Sander— -spindle.' has flexible shaft 342 

Sandpaper Block — rubber pad improves ' 341 

Scattotding— adjustable horses for painters 335 

S haper— -ball-bearing, made frorn scrap parts ........ 333 

Sleds — brakes tor heavily loaded . 336 

Square— emergency, forrned from folding rule 343 

Steel Wool — easy way of handling , , 338 

Stools — collapsible, for window trimmers 



Tools — lubricator for 



_3il 
343 



Tractor— -homemade, frorn junk automobile parts 344 
Trucks. Hand— approaching doorvyay rings signal bell 350 
Wedges — wood splitting, carrier *or ^fl g" 

Wire — stretcher for heavy worlf . . ^TKO 

Workbench — portable, clamped to wall studs . . .y.-.. 336 
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PRESDWOOD 



TRADE MARK REO. U. S, PAT. OFF. 



tempered to super-toughness 

means better concrete at lower cost 



Mighty walls and columns, 
floors, arches — more and 
more of them prove that 
Tempered Presdwood* is 
ideal for structural forms, 
producing better concrete at 
lower cost. 

Many leading engineers, 
builders and architects now 
use Tempered Presdwood*: 



toughened, hardened by 
tempering, just as steel is 
tempered. 

Tlie many practical advan- 
tages of Tempered Presd- 
wood* answer the endless 
demand for faster, better, 
cheaper concrete. 

You'll want the whole story. 
Just mail the coupon today. 



Temptrvfl Frvstlirood* 
inigtrttrfS iiiiiiHtij, 

cuts coals 

Smooth finished concrete — 
no fins, no marks, no costly 
finishing. 

Impervious to moisture, 
Presdwood* makes tight 
forms, insurinji concrete of 
maximum density. 

Use forms many times. Easy 
to put up, to strip, to clean. 

Eliminate usual sheathing;. 
Form lumber reduced one- 
half. Light forms, easy to 
handle. 



* Trade Mark Reg. U. S..l'at. Off. 

Send for fads about Tempered 
Presdwood*, Masonite* Structural 
Insulation, Insulating Lath, and 
Masonite* Cushioned Flooring. 

Just mail the coupon for full 
information. 



M 



"■^ade in i $ s i t $ i f p i " 

asonite 

Ti)«ci mabr nco.u s.PA* ott' 

PRES DWOOD 



STRUCTURAL INSULATION .INSULATING LATH.QUARTRBOARD*.Ci«Aione<i FLOORING 
V 

When wi-iting to advertisers please viention Popular Mechanics 



MASONITE* CORPORATION. Dcnt.L-JJ 
U 1 W. Washington Street, Chicago, 111. 

Please send complete information about 
Masonite*Tempered Presdwood*. © M. C. 1932 

Name 

Street „ 

City State. 

I am alao iiirurcsled in . . . 
n PrpBilwood* □ Strurtural Insulation 
fj QuartRboard □ Cushioned Flooring 
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Auto Service Men 

Auto Dealers! 

Here's a new Opportuniti/! 
I 




M.I.A."JOB-WAY" TRAINING 
Is the Only Answer 

M. I. A. TralniriB has been successful for over ten 
years. ThrouRh this Training — complete, practical. 
ui>-to-<late — thousands of men have become Kxpert 
Auto Service Men — making good money, holding 
good jobs. When you enroll for this training, you 
do not have to leave your Job or your home. Your 
training is brought right to you — on the Job, and In 
your home. You earn while you learn and you give 
up no time from Income producing hours. And 
"Job-Way" training sticks. It never gets away. 
Every M. I. A. 'lYalned Service man can do two to 
three times the nuiiil)er of jobs per day that the 
ordinary "mechanic" can do. And be does them 
correctly — every time! 

Low Cost— Start Now 

The Cost of M. I. A. "Job- Way" training is very low. 
A small deposit — so little the student never misses 
It — will start him. The payments are easy. Anyone 
can make them without scrimping. Get started, now. 



Good Pay for Service Men — and 
more Profit for Auto Dealers 
jjg^ Who Meet the New Situation 
In the RIGHT WAY! 

The auto business has changed. Now Motor Cars 
and Trucks are finely engineered pieces of ma- 
chinery — designed and built to meet a demand for 
performance unthought of 10 years ago. And the 
service requirements of these cars are just as differ- 
ent as the service needs of 10 years ago. A new type of dealer 
service is demanded. A new type of service man is needed. 
The Dealer, and the service man who recognizes the difference 
between yesterday and today in the auto business, has an 
imniMlintc, golden future ahead of him. 

The New DEALER SERVICE 

The car dealer, regardless of what car he sells, must be able to 
give expert service on all makes of cars. His shop must be so 
manned that any repair job on any car can be 
done just as the factory would do that job. The 
dealer who offers such service will make service 
profits and car SALES that will exceed even his 
greatest ambitions. 

The New SERVICE MAN 

Today, and in the future, the Service Man can't 
be just a "mechanic" — just a "fixer." He must 
understand automobiles; be able to repair or 
adjust all service troubles, quickly and efficiently. 
He must work with his head more than with hia 
hands. Such service men get paid for what they 
know, even more than for what they do. They're 
invaluable. They never have to look for work. 

Jobs seek them. They get big 
■'- pay, and hold the better jobs. 



FACTS 
FREE 




Simply clip the coupon. It 
will bring all the details — 
complete information on M. I. A. Training; 
exactly what it is — how it is studied — how it is 
ap^licd^ — why every man who completes it, never has to 
worry about his income and his progress — and why every 
dealer who urges his service men to enroll for M. I. A. 
training speeds up his business to an almost unbelievable 
degree. Clip the coupon. Mail it now. 

Motor Institute of America 

Motor institute Building 




CLIP 
COUPON 
TODAY 



Dept. 5162 



Motor Institute of America, Dept. 5162, 
Motor Institute Building, Evanston, lU. 

Pend me all the facts on M. I. A. training. 

□ (If you are a dealer or shop owner, check here.) 



Name. 



Street . 



Town State. 



Evanston, III. i Aee 



. Position . 



When writing to advertisers please mention Popular Mechanics 
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When they cut the pay roll 

will you be hunting for another job? 



usually comes like a bolt 
_ the blue — 

^ u are called into the man- 
1. ■■ office — he looks troubled. 
^ ;d — reluctantly he explains 
t ousiness isn't holding up, he 
h lore men than he needs. /I nd 
U can he do? 

. n Idenly it dawns on you that 
u're being politely told you're 
ghl 

o more security for you — no 
» steady money coming in — 
your pocket, perhaps, only 
rh to last out the month! 
i're cut off — and you've got 
: selling your ability tn com- 
•n with thousands of other 
n the same fixl , 



tAT assurance is yours that 
hen the "axe" falls, it will 



our 



Pc 

Ph ' 
Pho 

c 

pj 

Plgt 

Port 

a • u f 

Q assurance IS yours that il you 

■'^03?p 'enly thrown out of employ- 
P0W6* •'"'o^gh no fault of yours — 

_ ■ always get back in, at an at- 

ntcJi. salary? 

'iSnr ^ands of men — in every large 
^ - America — are face to face 
' S-ClJ jat problem now. 

^ ^n some the "axe" has already 
. They are trying as best they 
R&C sell their services, yet they 
. themselves faced with the fact 
.. the market is flooded with men 
nfl, lo can offer just as much as they. 

St Men Who Are Never Fired 
— Steadily Promoted 

or thousands of others, however, 
ne "axe" has not the slightest terror. 
•Aegardless of how drastically their 
employers chop the pay roll, they 
'.now they will steadily advance — 
ither with the companies they now 
.•e serving or with others which 
I / ;ed precisely what they have to offer. 
For how can it be otherwise? 
Supni. se, for example, you could 
SI point to a cut of freight costs from 



s. 
s. 

.9 



four per cent of gross sales to two 
per cent, on a sales volume runnini; 
into the millions — as did \V. H. 
Story, experienced, successful traflic 
manager for an Ohio corporation . . . 

Or suppose you could point to 
some twenty-seven suggestions you 
had already made to your company, 
representing savings from $20 to 
?75 daily— as did J. R. Hollings- 
worth, in charge of a shift of men 
at one of the big factories in Akron . . . 

Or suppose, as a trained salesman, 
you could increase the sales in your 
territory 50 per cent — as did I. A. 
Gould, Michigan district manager 
for the Smith Agricultural Chem- 
ical Company, Columbus, Ohio. 

Or suppose that the balance sheet 
of your employer showed that — 
through your knowledge, as ac- 
countant, of the various factors that 
determine the success of a business 
enterprise — you had turned a loss 




into a profit — as did E. W. Neir, 
manager of the Hotel Kowe, Grand 
Rapids. 

Or suppose you could demon- 
strate specialized ability in Per- 
sonnel Management, say, or Busi- 
ness Correspondence, or any one 
of a dozen other attractive fields of 
business where good men are al- 
ways in demand and where proved 
ability quickly finds its reward in 
increased responsibility and in- 
creased pay. 

How could any business man who 
was blessed with sense be persuaded 
to part with your services — when 
very clearly those services were show- 
ing him a handsome profit! 

Can you afford to side-step so im- 
portant a matter any longer — when 
at home, without losing an hour 
from work or a dollar of pay, you 
can mahe your position sure, can 
steadily equip yourself for greater 
earning power? 

The Secret of Success 
PREPAREDNESS ! 

On the coupon indicate the training 
that most clearly meets your need — 
fill in your name, address and present 
position, and place the coupon in 
the mail. 

It will bring you — free — an at- 
tractive book clearly outlining the 
opportunities in the business field 
of your choice, together with a free 
copy of "Ten Years' Promotion in 
One," the book that has started 
thousands of men on the shorter 
path to a bigger income. 

Do you mean what you say when 
you say that you want to get ahead? 

Prove it by what you do with this 
coupon — NO IF.' 



La Salle Extension University 

THE WORLD'S LARGEST BUSINESS TRAINING INSTITUTION 

Find Yourself Through LaSallel 

LA SALLE EXTENSION UNIVERSITY Dept. 264-R CHICAGO 

1 would welcome an outline of the new LaSalle plan, together with a copy of "Ten Years' 
Promotion in One," all without obligation. 
Q business Management: Man- Q Railway Accountinii 

agerial. Sales and Executive Q Modern Business Corres. 
□ Higher Accountancy □ Paper Salesmanship 

n Expert Bookkeeping Q LawtLL.B. Degree 

2 C. P. A. Coaching □ Commercial Law 
J Modern Salesmanship ^ Industrial Management 

TrafBc Management Q Modern Forcmanship 

^ Railway Station Mgmt. Q Personnel Management 



□ Banking and Finance 
Q Credit and Collection 

Correspondence 

□ Business English 

□ ERectlve Speaking 

B Commercial Spanish 
Telegraphy — Railway and 



Commercial 




Name 



Present Position Address 
When tvritinr/ to advertisers please mention Popular Mechanics 
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ARTISTS 
HAVE A 
BETTER CHANCE 




" I was just one of the crowd for a long 
time until I got tired of being pushed 
around and decided to train my liking 
for drawing. 

"Now, when so many untrained 
people are up against it, I'm glad every 
day that I studied art. With big busi- 
ness using art for everything from pack- 
age designs to automobiles, there are 
opportunities for trained artists. 

"It's a big satisfaction to know that I 
have my own style, and nobody else can 
draw exactly like I do. Of course, no art 
school can guarantee jobs, but it's cer- 
tainly true that trained artists have a 
better chance to make good than un- 
trained people in ordinary lines." 



Investigate the Federal Course in 
Illustrating. More than fifty famous 
artists contribute their experience to 
this Course. Hundreds of students dur- 
ing the past fifteen years have bettered 
their income and position in life by learn- 
ing Illustrating, Cartooning, Designing, 
Lettering, Show Card Writing at home 
through the Federal Course. Many are 
now earning $2500 to $6000 a year — 
some even more. 

Free Vocational Art Test 

Find out about your art ability. Fill 
in the coupon below and mail for Free 
Vocational Art Test today. The way to 
make money is to train your talent. 
Send for this Art Test. 



THE FEDERAL SCHOOL of ILLUSTRATING 

2132 FEDERAL SCHOOLS BUILDING MINNEAPOLIS, MINNESOTA 



FederdI School of lllustratins 

2132 FederdI Schools Building, Minnedpolis, Minnesotd 

Please send me free book, "A Rodd To Bisger Things," dnd Stdnddrd Art Test. 



N 



ame. 



Ase. 



.Occupation^ 



Address. 




When writina to advertisers please mention Popular Mechanics 
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oy. 
'ouri, 
'rai: 
'ree 
th 
rpiic 
/att 



TO THE 



CLASS OF '30 



tea 
c 

^^^t YOU Started a career after finishing high 
c' )ol, you've had time to realize a few things 
'/ind.w riow. You have discovered that your diploma 
not open the doors of a business or industry 
fUCCa instantly place you in a big job. You know 
furi hard it is to get ahead with your limited 
g'lj^'J^j. ing. You are face to face with the stern 
V of making your way against trained 
X-RayS tition. 

k about you — those who are getting ahead 
trained men. This is an age of specialists. 
,:/ived of college degrees by circumstances, 
ny ambitious men today use high-school educa- 
1. as a beneficial background in acquiring the 
— ^^^dalized training they need most. So can you! 
International Correspondence Schools can do 
for you what it has done for them. AH over the 
world high-school graduates are acquiring the 
practical knowledge they need from this 40-year- 
old institution. "Based on personal experience," 
says Jos. E. DriscoU of Roanoke, Va., "my 
advice to young men and women who cannot 
attend college is to take an I. C. S. course along 




the line of work they wish to follow." Marking 
the coupon below may be far more important to 
your earning power than the day you received 
that high-school diploma. Think about this I 
Challenge us to help you! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



INTERNATIONAL CORRESPONDENCE SCHOOLS, "Tho Vnirirsnl T'nivrrsilu," Box 558 1 -G. Scranton. Pei.nu. 
Without cost or nblitation, please send me a copy of your booklet, "Who Wins and Why," and full particulars about tho subject 
before which I have marked X: 



Architect 

Architectural Draftsman 
BuildinK Estimating 
Wood Mlllvvorlxing 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 
Electric Wiring 
Electrical Englneet 
Electric Lighting 
Welding. Electric and Gas 
Beading Shop Blueprints 



TECHNICAL AND 

□ Telegraph Engineer 
Telephone Worlc 
Mccliiinic.il Kn;;lnecr 
Mechanical Draftsman 
Machinist 
Toolmaitcr 

_ Patternmaker 

□ Pipcfltter □ Tinsmith 

□ Bridge Engineer 

□ Bridge and Building Foreman 

□ '!as Enffincs 

□ Diesel Engines 



INDUSTRIAL COURSES 

□ Aviation Engines 
\utomobilo Mechanic 

I'lumbing □ Steam Fitting 
3lleatlng □Ventilation 
Sheet Metal Worker 
Steam Engineer 
.Steam Electric Engineer 
Civil Engineer 
Surveying and Mapping 
Refrigeration 
_ R. K. l/ocomntives 

□ U. R. Section Foreman 



□ R. R. Bridge and Building Foreman 
3 Alr Bralies □ Train Operation 

Illgliway Engineering 

Chemistry □ Plwrmacy 

Coal Mining Engineer 

Navigation □ Boilermaker 

Textile Overseer or Supt, 

(^tton Manufacturing 

Woolen Afanufaetiiring 

Agriculture □ Fruit Growing 

Poultry Farming □ Radio 

Marine Engineer 



□ Business Management 
p Office J.Ianagement 

□ Industrial Management 

□ Personnel Management 

BTraiBc Management 
Accountancy □ Cost Accountant 



BUSINESS TRAINING COURSES 

gC. P. Accountant OLetterlng Show Cards □ Signs 

Bookkeeping □ Stenography and Tyi'ing 

.Secretiirial Work □Complete Commercial 

□ Spanish □ French □Civil Service 

BSalesman.>!hip □ Advertising QMail Carrier 
Business Correspondence □ Railway Mail Clerk 



□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 

□ lilustrafing 

□ Cartooning 

□ Lumoer Dealer 



Kame.. 



.Age Addreit.. 



City State .Occupation 

// i/ou reniilp in Canada, send this coupon to the International Cnrrespondrnce Schools Canadian. Limited, Montreal, Canadt 



When writing to advertisers please mention Popular Mechanics 
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Make More Money 
PHOTOCR\PHY 




A Fascinating, Profitable Career 

ONE OF OUR LARGEST AND BEST PAYING INDUSTRIES 

Many interesting opportunities everwhere for men and women. YOU can 
quickly qualify as a trained expert. No experience necessary — famous authori- 
ties prepare you, in our great New York studios, or in your spare time at home. 

CHOOSE YOUR PLACE IN THIS 
BILLION DOLLAR PROFESSION 

Be a Motion Picture Cameraman, Motion Picture Projectionist. 
Portrait, Commercial or News Phototirapher, Photo Finisher. 

All offer you the opportunity to command a high salary or to go Into 
business for yourself — or to earn money In epare time. 

Get This FREE Book 

It tells all about Professional Photography, Its opportunities 
and earnings. Indicate wh^t interests you most. Write NOW. 

(....) Motion Picture Photoiiraphy and Motion Picture 
Projection 



( ) Still Photography (Portrait. 

and Photo Finishing. 



Commercial, News) 



N. Y. INSTITUTE OF PHOTOGRAPHY 
Dept. 49. 10 W. 33rd St., New York, N. Y. 





There's (luicker,Bif ger 
MONEY Cor YOll-in 

POVLrTRV 



\ 



1 



Earn $2,000 to $5,000 a Year or 
Have a Business of Your Own! 



Whether yo»i want a Job at good 
p&y or a highly profltabie business 
of your own — the Poultry Indastry 
offers you more than any other. 
There's a Shortage of poultry meat 
and eggs — a shortage of trained 
poultrvmon. I'll train you quickly 
at home — to fill a good Job in Poul- 
try — and our FREE Students' Em- 
ployment Dept. will help you get one! 

FREE Book Shows Way to 
Big Pay and BIG Profits 

Mail coupon below TODAY 
— for my Big NEW FREE 
Boole, "How to Ral.sc Poultry 
for Prom." My forty years 
of experience are yours. The 
Poultry Industry 
needs YOU. You need 

my book. Get it — and cet " 
in line for the BIG Money 
that'll waiting (or you in 
POULTRY. 



Spar* Time or Full Time 
YOU Can Cash - in Big 

No matter where you live — 
city, town or country — or 
what you do now, my 
proved methods will assure 
pour success right from the 

Btnrt. I'll hrlp you make from 
$2,000 to $S,000 a year and UP! 
And, if you chooae to atart your 
own buainesB, I'll flhow you how tp 
make your tiny investment multi- 
ply itself automatirally. What I've 
done for thousands of uthera — 
1 can do for uou. 

NATIONAL POULTRY INSTITUTE, Dept. 411-F 
Washington, D. C, Att'n: Harry M. Lamon, Pres. 

Dear Mr. Lamon: Send me your FREE Book, "How to RaUe 
Poultry for Profit." I want to know more about my oppor- 
tunity to make S2,000 to S5,000 a year, spare or full time. 




Name. 



Address. 



"When writing please mention Popular ilechanics 




^^~'t^^ Ultra- 
modern 
Piano 

Jazz taught by mail. Note or ear. Easy rapid 
lessons for adult beginners. Also Self-instruc- 
tion system for advanced pianists. Learn 358 
Bass Styles, 976 Jazz Breaks, hundreds of 
Trick Endings, Hot Rhythms, Sock, Stomp 
and Dirt Effects; Symphonic and Wicked 
Harmony in latest Radio and Record Style. 
Write for Free Booklet. 

MTEillUN FUND SCHOOL, IB26 W. Adimi SI., lis itntiln.Calil. 




M 

I oven 

^ own stammerinE. Letinenclp 

you. My new, f r«fi biwk tclln txow . Y ou 
I. ciinovercotiieyoiirBi>eoi-hdercetaandlead 
norniiil. f.anov and s(ieri'«afiil iiff*. Writo today 

' ROBT. E. CARD, 12088 Woodward Ave. . Detroit . Mich. 





\1/I4V MOT spend SprinK, Summer and 
Wni l^V-rl iTaii gathering butterflies, iu- 
sefts? I buy hundreds ol kinds for collertlona. 
Some worth $1 to S7 each. Simple outdoor work 

with my inft ructions, pirtures, price-lt-"t. S^-nd 10 r^nts (not 
Btampa) for mv illii'triitpd Pro-tportiM b*»fnrp undine butterflies, 

MR. SINCLAIR, DEALER IN INSECTS 
Dept. 6. Box 1424. San Di«KO, Calif. 



con. POSITIONS 

i i SPLENDID SALARIES ^ 



WE HELP VOU GET ONE 

Mail Clerk ( ) Steno Typist 



i 



) Ry 

) p. O. Laborer ( 
) R. F. D. Carrier ( 
) Special Aeent ( 
) Custom.s InsppctorC 
) City Mall Carrier ( 
) Meat In.spector 
) P. O. Clerk ( 
) File Clerk ( 
) Oeneral Clerk ( 
) Matron ( 
( 



) Immierantlnsp 
) Seamstress 
) Auditor 
) Prohibition Agt. 
) U.S.Border 

Patrol 
) Chauffeur 
) Watchman 
) Skilled Laborer 
) Postmaster 
) Typist 

Oim*nta Instruetlon Bur«att, D*pt. Ill, St. Louis, Mo. I 

.Send me FREE partienlars "How to Qualify" fori 
P'l^itions marked "X". SnUries. Locattona. ODPor-f 
tuniliea. etc. ALL SENT FREE. 

Name 

Addres.s 
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Step Out of 
That Low Pay 
No Future Job 

In 12 Weeks 

Don't let another depression or added responsi- 

. — ^ - ■» bilities or old aftc find you bcinft kicked around 

I B^BM from one job to another — never sure of a steady 

m I I IJk W job and wHlini! to work at any old price thev want 

■ ^^^P ■ B M. BiVr^^ to pay you. Good times are coming soon but Ita 

■ 9^ the trained man who will beneHt. 

ELECTRICITY 

My Amazingly EasyW^ 

Right now— Today— decide once and for all to get out of that small pay, hopeless lob. Now— and forever— 
eay good-bye to twenty-five and thirty-five dollars a week. Let me show you how to qualify for real money- 
making jobs LEADING TO SALARIES OF FIFTY AND SIXTY DOLLARS A WEEK AND UP. in Elect^^ty— 
fil.^ amazing way that makes you A PRACTICAL TRAINED MAN IN 90 DAYS. Getting iAto Electricity is 
lar easier than you imagine. ^ — 

learn By Doin^ In 90 Days 

Ri^t Heie In the Great Coyne Shops 




You don't need advanced education or any 
former electrical experience here at Coyne. 
I don't care if you don't know a generator 
from an airbrake — I don't expect you to! 
Mail the coupon today for my big FreeBook. 
It tells you how I have taken thousands of 
fellows just like you out of small pay, man- 
killing jobs and made them happy and con- 
tented, in their new work — holding a better 
job today than they ever dreamed they 
would have. 

Learn by Doing 

I train you on real electrical machinery — 
not on special training machinery or toy 
equipment, but on exactly the same kind 
of machinery you will work on when you 
graduate from my school — hundreds of 
thousands of dollars* worth of equipment 
occupying over 50,000 square feet of our 
new sanitary fireproof buildinir. You work 
on real dynamos, engines, power plants, 
autos, switchboards, transmitting stations 
—everything from doorbells to power plants 
— full sized — in operation every day. 

Earn While You Learn 

FREE EMPLOYMENT 
SERVICE FOR LIFE After You Graduate 

If you are short of money, my Employment Department will give you every 
help in finding part time work to pay a part of your expenses. Write me 
if you would need this assistance. Then when you graduate they will give 
you lifetime employment service. 

iXECTRICAL SCHOOL 

H. C Lewis, Pres. Founded 1899 
SOO 8. Paulina Street Dept. 22-72 CUcago, Illinois 



Prepare for JoIm 
Lilce Tliese 

Here are a few of hundreds 
of positions open to trained 
men. Our free employment 
bureau gives you Lifetime 

employment service. 

Armature Expert 
Substation Operator 
Auto Electrician 
Inventor 

Maintenance Engineer 
Service Station Owner 
Electric Refrigeration 
Radio Expert 
Construction Work 



Our Student Service De- 
partment Handles All 
Your Problems 

You have nothing to worry about. My stu- 
dent service department takes care of get- 
ting you in a good clean home where you 
will get room and board very reasonable. 
You will be among friends here at Coyne 
who will see that you are made comfortable 
and happy while you are with us. Good clean 
sports and entertainment are provided dur- 
ing hours when you are not attending school. 

Electric Refrigeration 

Right now I am including at no extra cost, 
my big new Electric Refrigeration course. 
Thousands of oppor- ' — 
tunities in this great 
new field. Mail coupon 
today for all the 
facts on my training, 

and how thousands /i ■■^"^t*^ '■ /■'/// 
have made good. 

GET THIS 

FreeBoolc 




COYNE 



H. C. LEWIS, PRESIDENT 

COTNE ELECTRICAL SCHOOL, Dept. u-Tl 
I SCO S. PaHlina Str«et, Chicaco, III. 

Dear Mr. Lewis: — Without obligation send 
me your big free catalog explaining your 

I Free Employment Service, and "how many 

I earn while learning." 

Name 

Address 

CUv 



.State 



When tvriting to advertisers please mention Popular Mechanics 
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Train ASj/^^/- New 

RADIO^ik. 



► Money can't buy * 
Abetter, more up- i 

► to-(late equip- 4 
tnent than what 
you actually 

^work on In Xa- ^ 
►tional's Million ^ 

► Dollar School. 



^ISPOOworth of 
new model cars for you\ 
to work r% on. 




ai LEARN IT RTOHT/ 



/05 

jL^r A Few Short Weeks at National 
^yandYouVeReady for a Big Pay Job! 

For 26 years National has quicldy helped men 
get ready for big pay, steady positions in the 
profitable Automobile fields. Don't worry about 
previous experience, or whether you're too old 
or too young. We train you by "Actual-Shop" 
Methods on thousands of dollars of right-up-to-the- 
minute equipment. Start any time of the year. 

Your Railroad Fare Allowed to Los Angeles! 

It's only human for you to want to come to Cali- 
fornia. Every one does. How much better to come 
and get started right — quickly qualifying for the 
best pay jobs. We are making a railroad fare offer 
from any point in the United States! Never again 
will you get an opportunity Uke this. 

—and Don't Worry About Money! We'll Help You! 

Even if j'ou're short on cash you can easily got 
National Training. We help you secure good part- 
time jobs to earn living expenses while learning. 
UnUmited Employment Service a.ssures you real, 
friendly co-operation in getting started on tlie road 

to real money, steady work and a prosperous future. Kmploye: .* 
keep us busy sending them men — thoy know National Auto 
Men are the best, so they don't waste their time on half-baked, 
untrained mechanics. 

National's Doors Are Open to You! Investigate at Once! 

Write now — today — for the whole story. Our big 
free book with full details sent FREE. Don't ](::o 
another minute. These offers arc necessarily limited 
for a short time. Mail the coupon, and soon you will 
be on the train for Los Angeles. 




Opportunities 



New inventions and improve- 
ments open up new llelds for 
the Radio-trained! By follow- 
ing the .■\ssijoiatlon muney- 
niaking plans, our members earn 
S3 an hour upwards, full time or 
spare time. Tremendous demand now 
for Association-trained service men. 
Investigate how we train you. start 
you In business without capital, pre- 
p.ire you for big-pay positions. 

NO-COST MEMBERSHIPS NOW OPEN 

We havo worked out ft pliin wlHToity n nienibor- 
stlip enrollment need not ciist you a rent. Write 
for dctailii niid Free Rjidio lliuidh4H>k fnplniniins 
how eaxily yn r:iti ■ i^l, in nii k, 

RADIO TRAINING ASSOCIATION 
4S13 Ravenswood Ave. Dept. PM 




r 



SET 
ANALYZER 

— sent to all 
members. Locates 
troubles in all types 
of sets. Tests cir- 
cuits. mea.sures re- 
sistance and con- 
denser capacities, 
detects defective 
tubes. 



OF AMERICA 

2 Chicago. III. 



ELECTRICITY 

TELEVISION AUTOMOBILES 



No Finer Training Equipment Anywhere at Any Price. Improved 
MctlHiils of Practical Instruitlon. Ele trie Ar>- and Oxy-A' etylene 
WeUlinu. Armat 're Winding. Power Plants, Transformers. Motors. 
Ceiierators. Batteries. Automobiles. Radio, Television and Sound 
Keproduitlon. PREPARE FOR STEADY WORK AT GOOD PAY. 

Wrfta for Information, Montioninc Courso Desired. 
COLEMAN ELECTRICAL SCHOOL. 1628 Main Street, KANSAS CITY, MO. 




STUDY AT HOME 



Bf-Toine B lawyer. LeKntly trained 
men win hkh positions and big suc- 

c<'na t n biuiucnw niiJ publio life. U« 

independent. Greater opportuniti^ 
i'»w t han ever before . Big corpora- 
• >na are headed by men with o^at 
trninine. Earn 

$5,000 to $10,000 Annually 

We cuide you step by step. You can train at 
home during iipare time. Degree of LL. B. conferred. 
IfiS .ll. f ii(l< ntf« ffn.nd amung prnrticing attorneyn of pvery state. 
Wtr fiirniiiii nil text material. including fourteen-volume Law Library, 
k I.ow rt>Ht. enny tr'rtnii. Got our valuitblo &4'pBKe "Law Guide" and 
F"Evidence" books FREE. Send for them NOW ^ ^ 
LaSalle Extension University, Dept. 264-L, Chicago 
TIm World'» Ldi«Mtot Buainaas Training ln«tKutlon 



Learn 



Make money in advertising. Prepare quickly during spare time. 
Also earn while you learn. No experbnre necessary. New, easy 
mcthoil. N'ottilng else like It. .''end at once for free booklet — "Win 
Success in Advertising" . and full partici.lars. No obligation. 

Page-Davis School of .Xdvertislnft 
3601 Michigan Avenue, Dept. 1 .^.Sj. Chicafto. Illinois. U.S.A. 

LEARN WATCHMAKING 

and become independent. We help you secure a position. 
Easv to learn. Si nd for FKEK CATALOG. 

ST. LOUtS WATCHMAKING SCHOOL Dept. 9. ST. LOUIS, MO, 



MAIL FOR 


FREE INFORMATION 


BEDFORD 
YM C A 
TRADE 
SCHOOL 


IHF; Bedford Ave., Dept. PM-2a 
Brooklyn, N.Y. 

Send me without obliKation com- 
plete information on (check subjects). 

□ Caterpi'lfir Tractor Mechanic 
n Aviation Mechanic 

□ FlvinK 

□ Welding 

□ Auto Mechanic 

□ Radio Mechanic and Television 

□ Electrical 


■ MnmA 




■ street & No -— — 
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Men who work with fheit 
hands make the BEST 



..and we'll back 
them with this 

AMAZING 

GUARANTEE 

We are looking for more am- 
bitious young fellows with fac- 
tory, building-trade or any 
other kind of mechanical expe- 
rience to prepare for and help 
place in well-paid Drafting posi- 
tions. Such men, we find, are un- 
usually successful as Draftsmen, 
because they know how things are 
done, and that's a priceless asset 
to the man who makes the blue- 
print plans. Get in touch with us and we'll toll you 
how you can cash in on j'our entire past experience. 

Drafting Is Logically Your Next Move! 

Of course you realize the biggest handicap to mechan- 
ical work is that you're limited in earning capacity to 
the output of your two hands, as long as you live. 
Even the skilled mechanic earning $30 to $5(> a week 
has reached his limit. He can never earn more and 
when he gets old he will earn less. So we don't blame 
any man for wanting to get away from this futureless 
outlook. For wanting to get into something where he 
can use his head as well as his hand.s — where he will 
be paid for what he knows, instead of only for what 
he does. . . . 

You know enough about blueprints to understand 




We have placed machinists, rar- 
ixmter^. masons, pIunilxTs, railroad 
men, office clerivs, farmers anti even 
laborers in lino DraftinK .lol)8 imder 
this plan. Mail coupon for details 
ol our remarkable offer. 



GET OUR 

NO-RISK PLAN 

The way to a fine Draftingjob for you 

- is easier than you think. It takes 
no "artistic talent" or advanced e<iu- 
catinn. Thou.sands of men no smarter 
than you, with no more education or 
ability, have learned it quickly and 
you can, too. With the co-operation 
of some of the biggest employers and 
engineers in the U. S., we have worked 
out a plan to prepare you for Draft- 
ing Work in your spare time at home 

- then to help you get a fine posi- 
tion when you're rea<ly for it. 



**I have landed a 
job witli the 
Pacific Tel. and 
Tel. Co. in 
Seattle, and I 
must any that I 
tirii Krently In- 
debted to the 
An)eriran School 
fop my aiicrcBS. 
You have done 
all that V o u 
promiacd in 
hclpine nie ob- 
tain employ- 
rnent." 



TEST 
LESSON 

FREE 

. . . to prove 
you can learn 
at home in 
your spare 



that PLANS govern every move in factory sciitu;, wwh". time 

and ^ " 



construction jobs. The Draftsman 
who makes them is several jumps ahead 
of the workman who follows them. And 
so we want vou to know that DRAFT- 
ING is a logical, natural PROMOTION 
from mechanical and building work — 
better-paid, more interesting — just the 
kind of work you'd enjoy doing. 

THE AMERICAN SCHOOL 

Dept. D-S47, Drexel Ave. & 58th St. 
CHICAGO, ILLINOIS 




American School, 

Dept. 0-247, Drexel Ave. and SSth St., Chicago. 

Please III! mo. without coet or oblicalion, about your Iraininc and enipluynient aenice in 
line marked X below: 

□ DRAFTING (Send free test lesson) 

□ Architecture □ Arcounlinc □ Auto Enrineerinf 

□ Contrai-tine and Buildine □ Civil .Scrviie Poailiona □ Highway Enjineerine 

□ Electrical Engineering Q Law □ Mechanical Enlineerinz 

□ Buiinesa .Manasement Q Civil Enginecrins □ High School (in 2 ycara) 



■ .Vome. 



S SI. .Vo 
■ 

: CiXy.. 

■ 

■ 

a Att . . 



S V 



Orcupation . 



CopyrtglKu^ 1 1 j.ui ,ai 
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BroadcatHno Stationt offer fatcinating iobt payino 
from tt.SOO to S6.0O0 a ytar. 




Polir* Dtpartmenta art finding Radio a grtat aid 
in Oioir work. Many good iohu KaM 6een madt 
in thi» neu) fittd. 




Sparo lime tet tervieing in pairing JV. R, J. men ttOO 
to $1,000 a year. FuU timf m^n are making a» 
much a$ 9G6, 976, HOC a week. 



TalkinQ Motiow—^n invention made poenhlo only 

by radio — offm many fine joha to trained radio 
men itayiug 9T5 lo t^OO a trref;. 




Take your pick of these 
fineBi^ Pay Radio Jobs 

You have seen how the men and young men who got into the 
automobile, motion picture and other industries when they were 
started had the first chant e at the key jobs — are now the So, 000, 
$10,000 antl $15,000 a year men. Radio offers you the same chance that 
made men rich in those businesses. Its growth has already made men 
independent and will make many more wealthy in the future. Its amazing 
growth can put you ahead too. Don't pass up this opportunity for a good 
job and future financial independence. 




Many Fine $50 to 91— aWeek Jobc 
Opening Every Year 

AVhy slave your life away for 
$25 to $40 a week in a no-fiiture 
job when you can get ready in a 
short time for Radio where the good 
jobs pay $50, $()0, $75 and $100 a 
week: And many of the.«e jolis can 
quickly lead to $150 to $200 a 
week. Many fine jobs are opening 
every yciir for men witli tlio rifrlit 
training — the kind of training I'll 
give you. 

I Am Doublins and Tripling 
Salaries 

Where you find big growth you 
always find many big'opportunitics. 
I am doubling and tripling the 
salaries of many men every year. 
After training with me only a short 
time they are able to make $1,000 
to $3,000 a year more than they 
were getting before. Figure out for 
yourself what an increase like this 
would mean to you — the many 
things that mean so much in happi- 
ness and comfort that you could buv 
with an additional $1,000 to $3,000 
a year. 



Many Malie •X* to 0Z§ a Week 
Extra Almost at Onee 

The day you start I'll show you 
how to do 28 jobs common in most 
every neighborhood that you can do 
in your spare time. I'll show you 
how to repair and service all makes 
of sets and do many other jobs all 
tiu-ough my course. I'll give you 
the ])lans and ideas that are making 
$200 to $1,000 for my students 
while they are taking my course. 
G. W. Page, 2210 Eighth Ave. S., 
Nashvil'e, Tennessee, writes: "I 
made $935 in my spare time while 
taking your course." 

Ton Have Many Jobs 
to Clioose From 

Broadcasting stutions use cnginpcrp, oper- 
ators, station managers. Kadio manufac- 
turers continually need testers, inspectors, 
foremen, engineers, service men, buyers and 
managers. Shipping companies, police 
departments, commercial land stations, 
aircraft companies, offer good operat:>r8 
jobs from time to time. There are hun- 
dreds of opi)ortiiiiiticH for you to have a 
spare time or full time Radio business of 
your own. I'll show you how to start 
one with practically no capital. My book 
ti'lls you of other opportunities. Be sure 
to get it at once. 




TtUvition — the coming field of many great 
opjwrfunilte* — it covered hy my courtt. 



$400 a Month 

"I spent fifteen years as 
traveliiiK KaleHiuaii and was 
making good money but 
could see the opportunities In 
Kadlo. lieiieve me I am not 
sorry, for I have made more 
money than ever before. I 
have made more than S-100 
each month and it really was 
your course that brought me 
to tills. I can't say too much 
for your school." J. G. 
DohlsteacI, Radio Station 
KYA, San Francisco, Cat. 





$800 in Spare Time 

".Money could not pay for 
what I got out of your course. 
I did not Itnow a single thing 
about Uadio before 1 enrolled 
but I have made SSOO in my 
spare time although my work 
keeps me away from home 
from fi:00 A. M. to 7:00 P. ^^. 
Kvery word f ever read about 
your course I have found 
true." Miiton J. Leiby, Jr., 
Topton, Pennsylvania. 



Seldom Under $100 a Week 
"My earnings in Radio are 
many times greater than I 
ever expected them to be. In 
November I made S577, 
December Sfi4.5, January S4fi5. 
My earnings seldom fall under 
SlOO a week. I'll say the 
N. R. I. course Is thorough 
and complete. You give a 
man more for his money than 
anybody else." E. E. Win- 
l-orne, 1267 W. 48th St.. 
Norfollc. Va. 



When xcritinn to advertisers please mention Popular Mechrnics 



Cop,i,3.i.uo ;, a.ui.al 



POPULAR MECHANICS ADVERTISING SECTION 



15 




iMdll train you Al MUMli 

free book ^ives fects and proof 



I Will Train Ton at Hone 
In Toor Spare Time 

Hold your job. There is no need 
for you to leave home. I will train 
you quickly and inexpensively dur- 
ing your spare time. You don't 
have to be a high school graduate. 
My course is written in a clear, 
interesting style that most anyone 
can grasp. I'll give you practical 
experience under my 50-50 method 
of training — one-half from les.son 
books and one-half from practical 
experiments. When you graduate 
you won't have to take any kind 
of a job to get experience — you will 
be trained and experienced ready to 
take a responsible job in the radio 
field of your choice. 

Television and TaHting 
Mories Inelnded 

My course not only gives you a 
thorough training in Radio — all you 
need to know to get and hold a good 
job— but also your choice, without 
extra charge, of any one of my 
special advanced courses: H) Tele- 
vision, (2) Aircraft Radio, (3) Broad- 
casting, Commercial and Ship 
Radio Stations, (4) Sound Pictures 
and Public Address Systems, and 
(5) Advanced Radio Servicing and 
Merchandising. You won't be a 
"one job" man when you finish my 
course. You'll know how to handle 
a job in anyone of Radio's 20 differ- 
ent branches of opportunity. 



SPECIAL 
FREE OFFER 



**THE PRINCIPLES 
OF TELEVISION** 

For the first time this author- 
itative book oil Television Ls made 
available to the general public. 
Until now only my students could 
have tt. Act prfiniptly. and I'll 
send you a copy FREE, In ad- 
dition to my big tree book "Rich 
Rewards In Radio." This book 
on Television gives you the 
fundamental facts about Tele- 
vision, Its status, a comparison of 
sound and \isual communication, 
and describe? In detail the typical 
devices used In the six fundamen- 
tal steps of Television. Get the 
facts about this coming field of 
great opportunity. Mall the 
coupon NOW. 

ACT QUICKLTI 




Litetlnte Employment 
Service to All Gradnates 

When you finish my course you 
won't be turned loose to shift for 
yourself. Then is when I will step 
in to help you find a job through 
my Employment Department. 
This Employment Service is free of 
extra charge both to you and the 
employer. 

Your Monejr Baek If Not 

Satisfied 

You do not risk a penny when 
you enroll with me. I will give you 
an agreement in writing, legal and 
binding upon the institute, to re- 
fund every penny of your money if, 
up)on completing my course, you are 
not satisfied with my Lessons and 
Instruction Service. The resources 
of the N. R. I., Pioneer and Largest 
Home-Study Radio training organi- 
zation, stands back of this agree- 
ment. 

Find Out Wfiat Radio Offers 
Ton— Get Mjr Boolt at Once 

One copy of my valuable book, 
' ' Rich Rewards in Radio," is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay, how you 
can quickly and ea.sily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act NOW. 



J. E. SMITH, President 

NATIONAL RADIO INSTITUTE 

Dept. 2BP 
Washington, D. C* 




I give You 8Big Outfits 
of Radio parts for 

^xtmsb/e Practical Experiments 

You can build over 100 circuits with the 
outfits I give you. You learn from actual 
experience about A.C., Screen Grid circuits, 
push-pull amplification and the other 
features in modern sets. You work out 
with your hands the principles, diagrams 
and circuits you learn from my lesson books. 
You get as much practical experience under 
this unequaled method of home training, in 
a few months, as the average fellow gets 
in two to four years in the field. 




Seven tube screen 
ftrid tuned radio fre- 
quency receiver — only one 
of many circuit* you can 
build. 




Clip and tnaU NOW/or 
FREE INFORMATION 



J. E. Smith. President, 

National Radio Institute, Dept. 2BP, 

16th and U Sts.. N. W., Washington, D. C. 

Dear Mr. Smith: — I want to take advantage of your 
special offer. Send me your two books, "Klch Rewards 
In Radio." and "The Principles of Television." I under- 
stand this does not obligate me and no salesman will call. 



Name. 



Address. 



.Age. 



City. 



• State. 
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There is Security 
and Opportunity in 

DRAFTING 



Drafting is one of the best 
professions a young man can 
choose because it pays good 
salaries and it is the stepping 
stone to even better positions. 
Many leading architects, me- 
chanical engineers and elec- 
trical engineers got their start 
at the drafting board. 

There is no easier way to 
learn Drafting than through- 
the International Correspon- 
dence Schools. The practical 
value of these courses is shown 
by the success of I. C. S. 
students and also by the fact that _ employers are constantly 
miting us for trained men. We receive more calls for I. C. S. 
draftsmen than for graduates of any other course. 

"Starting as a core boy in a foundry, advancing to moulder, 
patternmaker and machinist, I felt the need of special training 
iuid enrolled with the I. C. S. I am now employed in a 
responsible capacity in engineering development for U. S. 
Aluminum Company. 

James M. Fox, Chief Draftsman, 
U. S. Aluminum Company, New Kensington, Pa." 

There is no doubt that Drafting offers a real opportunity to 
ambitious men and it will pay you to investigate it. Just mark 
and mail the coupon and we'll gladly send you a booklet telling 
all about the I. C. S. courses in Drafting or any other subject 
in which you are interested. 

INTERNATIONAL CORRESPONDENCE SCHOOL^"' 

"The Universal VniversUif" 
Box 55&5-G. Scnanton, Penna. 
Without cost OP obligation, please send me a copy of your book- 
let, "Who Wins and Why," and full particulars about the subject 
t«/ore which I hare marked X: 




TECHNICAL AND I 

□ Architect 

□ Architectural DraftsmaQ 

□ Bullcllnt? Estimating 

□ Wood Mlllworklng 

H Contractor ami Uuilder 
Structural Draftsman 

□ Structural EnKliieer 

□ Electric Wiring 

□ Electrical Engineer 

B Electric Lighting 
Welding. Electric and Gas 

□ Beading Shop Dlueprlnts 

□ Telegraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Machinist □ Tool maker 

□ Patternmaker 

□ Pipefitter □Tinsmith 

□ Bridge Engineer 

□ Bridge and Building Foreman 

□ Gas Engines □ I )lesel Engines 
□Aviation Enelnes 



NDUSTRIAL COURSES 

□ .Xutomoblie Mechanic 

□ Plumbing □ Steam Fitting 

B Heating □ Ventilation 
Sheet Metal Worker 

□ Steam Engineer 
p. steam Electric Engineer 

□ Clrll Engineer 

□ Surveying and Mapping 

□ Refrigeration 

BR. R. Locomotives 
R. R. Section Foreman 

□ K. K. Bridge and Building Foreman 
□Air Brakes □ Train Operation 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation Q Boilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

□ Agriculture □ Fruit Growing 

□ Poultry Farming □ Radio 

□ Marine Engineer 



B 

□ 
□ 
□ 



BUSINESS IRA 

Business Management □ 
OflBce Management □ 
Industrial Management □ 
Personnel Management □ 
Trafllc Management □ 
Accountancy □ Cost Accountant □ 
C. P. Accountant □ 
Bookkeeping □ 
Secretarial WorK □ 
Spanish □ French □ 
Salesmanship □ Advertising U 



NING COURSES 

Business Correspondence 
Lettering Show Cards □ Signs 
Stenography and Typing 
Complete Commercial 
Civil Service □ Mail Carrier 
Railway Mall Clerk 
Grade School Subjects 
High School Subjects . 
College Preparatory 
Illustrating □ Cartooning 
Lumber Dealer 



Name Age.. 

AddreM 



City SUte 

Occupation 

// you retide in Caruida, tend fhU coupon to tlie InternatUmol Cor- 
retpondenee BchooU. Canadian, Limited, Montreal, Canada 

When writing please mention Popular Mechanics 



New York 
Electrical School 

teaches PRACTICAL ELECTRICITY 
by its own distinctive method of 



99 



Learn by Doing 

No previous preparation or electrical 
knowledge is necessary. Every step 
is guided by expert instructors. 
Individual attention. 

SPECIAL COURSES IN 
ALTO MECHANICS AND AUTO 
ELECTRICITY 

Day and evening classes open all year. 
Start any day. 

Write for FREE School Booklet 
Visitors Welcome 

New York Electrical School 

Established 1902 41 West 17th St., N. Y. 



RARN MONEYS 

AT HOME 



YOU can make $15 to $50 weekly in spare 
or full time at home coloring photographs. 
No experience needed. No canvassing. We 
instruct you by our new simple Photo-Color 
process and supply you with work. Write 
for particulars and Free Book to-day. 

The IRVING-VANCE COMPANY Ltd. 
356 Hart Building, Toronto, Can. 



MUSIC LESSONS y'U HOME 

4>i!j J l J J i Jl 

• You can play music like this quickly 

Write today forour FREE BOOKLET AND DEMONSTRATION 
LESSON. It tells how to learn to play Piano.Organ, Violin, Mandolin, 
Guitar Banio.etc. Beginners or advanced players. Voupayasyouleam. 
Costs vou only a few cents a day. Thousands of satisfied students. 
AMERICAN SCHOOL of MUSIC, 51 Manhattan Bldg., CHICAGO 

LEARN THE JEWELRY BUSINESS 

WATCHWORK, JEWELRY AND ENGRAVING 

Send for free catalogue 
Bradley Watchmaking School, Dept. P, Peoria, Hlinois 




Learn PubUc 
Speaking 

At home — in spare time — 20 minutes a day. 

Overcome "staffe-friffbt, " fain aelf-coDfldenc«, 
iocreue rour salary, through ability to awa^ 
others by effective speech. V^rite now for fre« 
boolilet. How to Work Wondem With Words. 

NORTH AMERICAN INSTITUTE. Dept. 1352 
3601 Mlchlsan Avenue, Chlcaso, lUinoW 
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Saved Six Orders and 
Made $90 in One Day • . . 

Thanks to This Pocket Volume!" 



/'V'E only been selling about a year. 
When I broke in, tlioUKli I realized 
that trained salesmen are the highest 
paid men in the world, I exijccted the 
Roin« to be hard at first. It was — -a lot 
liarder than I'd expected, even. At the 
end of six months I was commencing to 
get discouraged. I certainly hadn't made 
a flop of it — but I wasn't getting the re- 
sults I should have had. 

Naturally, seeing other fellows who 
started right with me go right ahead, I 
realized something was wrong. A par- 
ticularly disheartening thing was the fact 
that at times I'd be right on the point 
of closing a goo<l-sizcd order — and all of 
a sudden, it would go "flop." In fact, it 
kept happening all the time. I was doing 
something, I knew, that was killing those 
sales. 

Finally I decided that I liad to do 
something. I had been hearing a lot 
about .\ational Salesmen's Training .As- 
sociation. But I'd never investigated 
them. Then, one day, I read one of tlieir 
announcements. I was amazed to find 
how comprehensively they covered the 
training of salesmen. Furtliermore, they 
announced tliat they were sending a most 
unusual volume, "The Key to Master 
Salesmanship," to ambitious men wlio 
asked for it — not only experienced sales- 
men, but men who had never sold, but 
wanted a chance in this higlily paid field. 

Naturally, I wrote for it — it seemed to 
me that here was the certain solution to 
the errors I had been making. Imagine 
my surprise — and interest — when tlicre 
arrived, not only one book but two. To 
this day I can't decide whicli of those 
books helped me most. The little book 
which I had not been expecting was just 
what I needed at the time. It was written 
for men just like me — men who had 
been plugging along in salesmanship — 
never successful, never so hopeless that 
they quit selling. .\nd while "The Key 
to Master Salesmanship" gave me an in- 
sight into the real secrets of salesman- 
ship, the other book, "Mistakes Cora- 



A NEW AND FINER EDITION 

Thousands who read the original 

edition of "The Ke>' to Miistcr Sales- 
manship" are men who today are 
among the leaders of successful sell- 
ing. "Today, in addition to "Mistakes 
Commonly Made in Selling." we are 
sending "The Key to Master Sales- 
manship," in its new and finer edi- 
tion, tlie product of years of sales- 
manship research. FREE to salesmen. 
Real ambition, and a desire to make 
the most of salesmanship, 
are all you need to get 
this volume. Simply 
mail the coupon and 
it will be sent to you, 
with your own copy 
of '"Mistakes 
Commonly Made 
in Selling." 





night; and the next two weeks saw my 
sales record soar. Nat a minute of time 
lost — I studied just in spare hours but I 
learned things in those spare hours that 
I'd never have picked uf), just by my 
own experience. 

Today, I find amazing increase in the 
volume of my sales now over what they 
were a year ago. Then I was selling only 
about 40% of my quota — this month, 
with a quota twice as high as it used to 
be, I'm 50% aver! And you know what 
quantity production means when the 
bonus checks roll around! 

Today any man who wants to see how 
to end some of his biggest sales weak- 
nesses can learn from this book some of 
the most frequent mistakes which spoil 
sales, and get practical suggestions how 
to end them. Not a penny of obligation — 
"Mistakes Com- 
monly Made in 
Selling" is now 
FREE to any am- 
bitious man. At 
the same time we 




monly Made in Selling," was the one I 
could first get i)ractical use from. 

Right in the first few pages, I .saw 
some examples quoted. They were things 
I had been doing every day. I'd never 
dreamed they were dangerous errors. The 
more 1 tliought about them, the more 
clear it became, tliougli, wliy I was hav- 
ing such difBculty with my closes. I 
tliouglit to m>self: "By golly, that's why 
Barnes decided to put off buying, this 
very afternoon!" 1 kept on thinking of 
men whose orders I had lost, through 
just that very mistake. There were si.x 
of them. 

The next morning I sallied out, bright 
and early to see if I couldn't save those 
sales, using the tips given me. Before 
noon, I had put the practical suggestions 
of that little book to work — and sure 
enough, in every case, I made the sale 
which I had thought was gone glimmer- 
ing. Six sales saved — at Sl.S commission 
apiece, that was $90 made, by one morn- 
ing's work, plus the advice of a httle book 
that cost me nothing! 

Of course, that set me to thinking. If 
that one piece of knowledge could make 
me $90, how much would I make out 
of having all the knowledge which the 
National Salesmen's Training .Associa- 
tion could give me? It didn't take long 
to figure that one out, either! I was en- 
rolled for the full training that same 



will send you, also free, the new and finer 
edition of "The Key to Master Sales- 
manship," which since its publication has 
been read by many men who have got 
into tiie biggest pay class of salesman- 
slii]). Write for botli these valuable 
volumes now — -the coupon will bring them 
by return mail. 

NATIONAL SALESMEN'S 
TRAINING ASSOCIATION 

Dept. B-104. 21 W.ElmSt., Chicago, 111. 



I National Salesmen's Tralninii Asso- 

I elation, 

I Dept. B-104, 21 VV. Elm St., 

I Chicago. 111. 

Without ohllKiition to me. ple.ise send 
me "Mistakes Conuuonly Made In .Sell- 
ing," as well as "The Key to Ma.ster 
Salesmanship." and full details of your 
various service features. Including your 
Free Kmploynient Service. 



I 



I 
I 
I 
I 
I 
I 

I Address. 



Name. 



City State. 



I 
I 

I Age Occupation. 
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LEARN ELECTRICITY 
IN LOS ANGELES 

Get into Electricity, where Trained Men make 
up to $60, $70 and more a week! Come to Na- 
tional in Sunny California and learn Electricity 
lay actual shop work — no useless theory! Pre- 
pare now for the good jobs constantly opening 
up in this money making trade! No advanced 
education or previous experience necessary. 

RAILROAD FARE ALLOWED 

Don't worry ahout the expense of the trip! For 
a limited time we are allowing railroad fare to 
California from any point in the United States. 
This is deducted from your tuition, so the trip 
costs you nothing extra. Take advantage of 
tnis opportunity to visit Los Angeles and 
Hollywood and prepare for a good Electrical 
Joh at the same time! 

PRACTICAL SHOP TRAINING 

In the Oldest Trade School off the West 

For over 25 years National has heen training 
men for better jobs and bigger pay. 20,000 
ambitious men from all over America have 
come here for this training. All practical 
Shop work on real Electrical machinery. 

FREE EMPLOYMENT SERVICE 

Spare Time Jobs While at School 

National has placed hundreds of men in good 
Electrical Jobs. Let National help you to a 
better position! And don't worry about 
money. National will gladly help you get part 
time work while at school to pay your living 
expenses. 

MAIL COUPON FOR BIG FREE BOOK 

Get all the facts! Mail the coupon below for 
our big Free Electrical Book. No cost or obli- 
gation. Just mail the coupon! 



TNational Electrical School, T 
I Dept. 24-D, 4006 So. Figueroa St., I 
I Los Angeles, Calif. 

I Please send me your big Free Electrical Book 
I with all details of your Free Railroad Fare 
Ofifer. 

' Name _ „ 

I Street No.... _ „ „. „ 

I^ty State ^ 

'When writing please mention Popular Mechanics 




Graduates Have Earned 

$75 to $125 PER WEEK 

The uncrowded profession. Easily learned in four to six 
months. Personal, individual instruction in large, light 
laboratories under expert instructors. Hundreds of grad- 
uates in splendid positions. Day and Night school. Also 
Home Study Course. Nearly 80,000 dentists in U. S. and 
Canada require experts capable of making crowns, bridges, 
plates, other artificial rcstora- ^ ^ 

tions. Write immediately for tRhK ROOIC 
full p;,rti<Milnrs and l)ic TflfcCi DWIX 

DETROIT COLLEGE OF MECHANICAL DENTISTRY 
2537 Woodward Ave. DETROIT. MICHIGAN 



OPPORTUNITIES IN 

lra£Eic Management 




Become a Traffic Expert 

The opportunitiea in traffic man- 
agement are limited only by the 
boundaries of the business world. 
The trained traffic man is in de- 
mand by transportation Bystems 
end by industrial organizations. 

Three Detroit Firms 
Pay Their Traffic Manasers 

Over $20,000 a Year 
Prepare for this grrowing, profit- 
able profession at home in your 
spare time under supervision of 
traffic experts. Low cost; easy 
terms. Thru the LaSalle Prob- 
lem Method you learn by doing. 
Valuable 64-paKO buuklct free. Send for it Now. 



This Book 

FREE! 



LaSalle Extension University, DepL 264-T, Chicago 



Don't Envy The Plumber — BE ONE! 

$11.00— $16.00 PER DAT and work EVERY day. It the Plumber'i wan. 

LEARN IN 8 to 12 WEEKS ""i^^ri^c:!'""' 

If you are makinc leas than S60.00 a week vou owe it to yourelf to investi- 
K^te. Get FREE catAloic that tella in pictures and words bow we teaoh 
this trade. Special ratea now. 

UNIVER6AI PIUMBIN6 SCHOOL, 2030 Tnul Annua, KANSAS Cin, MO. 



All This for Only 15 Cents 

Send only I5c RIGHT NOW and receive The Pathtinder every 
wcL-k by mail for tlic next 13 consecutive weeks. In these 13 
issues you will get 426 pages, with 300 pictures, 900 unusually 
interesiinR articles on people and things you want to know about, 
1800 picked newa items from everywhere. 2500 jokes, squibs and 
cracks, stories, etc. Newsiest, snappiest, most entertaining paper 
in the whole world. The biggest 15c worth YOU ever saw. Send 
DOW. Address Pathfindttr* Dept. 74t Washington, D.C. 




Becin Today. Write for my Free Pook. "How to 
Become a Good Penman." It coniains spcciniene and 
tella how ot)iers learni^d to writ« in ^pnre time. Your 
name eleeantly written on a card if you enclose 
stamp for t>ontace. Write today. F. W. TAMBLYNf 
418 RIdco Bide, Kansas City, U. S. A. 



Oli^EAT 



AMAZING 
LOW COST 



Now -ci-.-iicL- udd-d \o«- co-t t . 
ronvrnif-nrn of aulomfttic nil heat. Amasinc diJWoVery of the Loco Alineral wick doe* 
if — end"" ftifl wriftte, smoke, 8or)t, crease. Banishes the high cost of heating forever. 
Dealers Wanted Quick! Think what an opportunity for dealers. 

V— -i^— Soils fastest berause lowefit priced , cheapest to 
operate. Liberal discounts! Exclusive tcri-itorieB. Openingn for BIG Jobbers. Get 
full information nnd i»enoa(ional low price offer at onOe! LiHtcd as standard by Under- 
writers. 2fi ModeU. Price from $12.50 up. Write today. . 
LACO OILBURNLR CO.,151Unlon$t.,Grlswold,lowa,U«S.A. 
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Choose Your 
Course 



"Whal a surprise I gave the 
ermcd the first lime I played 
for them." 



I haven't known 



Piano 
Organ 
Ukulele 
Cornet 
Trombone 
Piccolo 
Guitar 



Violin 
Clarinet 
Flute 

SaxopHonc 
Harp 
Mandolin 
Cello 



Voice and Speech Culture 
Piano Accordion 
Hawaiian Steel Guitar 
Harmony and Composition 
Sifrht SinginK 
Drums and Traps 
Automatic F-'inger Control 
Italian and German 
Accordion 
Banjo (Plectrum, 5-String 
or Tenori 
Juniors' Piano Course 



a lonesome evening 



.... since I discovered this easy way of 
TEACHING MYSELF how to play in my spare time! 



IT'S all very well to read or even listen 
to the radio — for a while. But a fellow 
wants to be doing something — wants 
to meet people — have a good time. And 
why not? You're only young once. 

Yet somehow I couldn't make friends. 
I'd be invited out occasionally but these 
occasions were few and far between. 
I must have been considered a wet 
blanket at parties. You sec, all the other 
guests were able to do their share toward 
making things lively by entertaining in 
one way or anotiier. But I was able to 
contribute nothing. . . . No wonder 
they didn't invite me often! 

But that was before Bob took me in 
hand. Bob played the piano marvelously 
well — and I loved to listen to him. 
One evening I commented on his 

ability to play. lie turiictl to mc and said: 
"Why don't you learn to play? In 
your spare time, I mean." 

Bob's Method 

I must have looked my astonishment, 
for he continued: 

"I know lots of fellows who have 
learned to play the piano, saxophone, 
even violin, after work. Just a few min- 
utes a day are all that are necessary." 

"What!" I exclaimed. "Why, I 
thought it took forever to learn to play. 
All those scales and exercises. . . . Be- 
sides, it's too expensive." 

"Nonsense!" Bob laughed. "I'll tell 
you how / learned. You think I play 
pretty well, don't you?" I nodded. 
"Well, I tattghl myself to play. Right in 
this room. Without a teacher. And say, 
it didn't cost a fraction of what those 
old-fashioned, slow methods do!" 



Then lie told me all about the U. S. 
School of Music method. How the les- 
sons come by mail. How there is no ex- 
pensive private teacher to pay. How 
easy the lessons are. How you learn to 
play by note right from tlic start. 

"Listen!" he continuefl. "I'll prove it 
to you. Send for one of their free dem- 
onstration lessons." 

Fun — Popularity 

I was amazed when the demonstration 
lesson came. Wliy, it was as easy as 
.A-B-C! I sent for the piano course. 
.■\lmost before I knew it, I was able to 
play real tunes and melodies. And the 
lessons were such fun! 

Rut tlie host part came later. I was 
invited to fill in at a party. This time I 
didn't sit in a corner all evening. In- 
stead, 1 took my place witli the best of 
them — actually played two pieces, "Old 
Black Joe," and the ever popular "Halle- 
lujah!" — that seemed to make an instant 
liit with the crowd. At any rate, I re- 
ceived an invitation for the very ne.xt 
week. . . . 

From then on my playing has steadily 
improved, until now I can play anything 
my friends ask me to. Yes — I have 
plenty of friends now — thanks to my 
new found ability to entertain at tlie 
piano! Every minute of my spare time 
is now in demand — parties, entertain- 
ments, friend^ and fun. That's living! 



This story is typical. The sooner you 
get started musically, the sooner you'll 
be popular. Decide now to learn to play 



your favorite instrument the U. S. 
School way. Previous musical talent or 
knowledge is never required. We've 
proved that to over 600,000 people. 

Whetlier you take up piano, violin, 
'cello, or any other instrument, you'll find 
that every single tiling you need to know 
is cxT)lained in detail. .And the explana- 
tion is always practical. That's why 
students of this famous course get alicad 
t7vicc as fast as those who study old-time, 
plodding methods. 

Free Book and 
Demonstration Lesson 

To prove how practical our course is, we 
will be glad to send you a typical demon- 
stration lesson and explanatory booklet — 
without charge. The booklet will also tell 
you all about the amazing new Auto- 
matic Finger Control. Clip and mail the 
coupon NOW, before it's too late. No 
obligation. Instruments supplied when 
needed, cash or credit. U. S. SCHOOL 
OF MUSIC, 72 Brunswick Bldg., New 
York City. 

Thirty-fourth Year (Established 1898) 

U. S. School ot Music, 

72 Brunswick Bldg., New York City 

Please send me your free book, "Music 
Lessons in Your Own Home," with intro- 
duction by Dr. Frank Crane, Free Dem- 
onstration Lesson and particulars of your 
easy payment plan. I am interested in 
the following course: 



. Have you Instr.? . 



Name 

Address 

City State. 
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High School 
p Course ill 
Two Years! 



You Want to Earn Big Money! 

And you will not be satisfied unless you earn steady pro- 
motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that insures success? 
For a more responsible position a fairly eood education is 
necessary. To write a sensible business Tetter, to prepare 
estimates, to figure cost and to compute interest, you 
must have a certain amount of preparation. All this you 
must be able to do before you will earn promotion. 
Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
bid business refuses to burden itself with men who are 
barred from promotion by the lack of elementary education. 

Can Yoa Qualify for a Better Position 

We have a plan whereby you can. We can Rive you a com- 
plete but simplified high school course in two years, giving 
you all the essentials that form the foundation of practical 
business. It will prepare you to hold your own where 
competition iskeen and exacting. Do not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the requirements thnt will bring you success and big 
money. YOU CAN DO IT. 

Let us show you how to get on the road to success. 
It will not cost you a single working hour. Write today. 
It costs you nothing but a stamp. 

American School 

Dept. H-247 Drexel Ave. and 58th St., Chicaco 



American School 

Dept. Drexel Ave. and 58th St., Chicaco 

Send me full information on the subject checked and how 
you will help me win success. 



...Architect 

. . .Building Contractor 

...Automobile Engineer 

.. .Automobile Repairman 

...Civil Engineer 

...Structural Engineer 

...Business Manager 

. . .Cert. Public Accountant 

. . .Accountant and Auditor 

...Bookkeeper 

. . .Draftsman and Designer 

...Elecirical Engineer 

. . .Electric Light & Power 

. . .General Education 

...Vocational Guidance 



....Business Law 
....Lawyer 

, . . .Machine Shop Practice 
....Mechanical Engineer 
. . . .Shop Superintendent 
....Employment Manager 
, . . .Steam Engineer 
....Foremanship 
....Sanitary Engineer 
....Surveyor (& Mapping) 
— Telephone Engineer 

Telegraph Engineer 

. . . . High School Graduate 
....Wireless Radio 
....Undecided 



Name. 



Address , 
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Mould A Mighty Arm 

Get a 17-Inch Bleep 

Complete 
Course 

25c 



Get a strung, powerful arm and grip. Within 30 days build 
your arm from a scrawny piece of skin and bone to huRe muscu- 
lar size. I don't mean just a 17-inch bleep but a 15-inch forearm 
and an 8-inch wrist. Develop a pair of triceps shaped like a 
horseshoe and just as strong, and a pair of biceps that will show 
their double head formation, whUe your wrist will grow alive and 
writhe with cordy sinew. The guarantee of the strongest armed 
man in the world stands behind this course. I give you the se- 
crets of strength illustrated and explained as you like it. 

Mall your order now and I will Include a free copy of "THE 
THKILL OF BEI.NG STRO.NO," a 32-page book crowded with 
muscle building information and life photos of many great strong 
men. Send 25c with your name and addcess now. 

JOWETT INSTITUTE ol PHYSICAL CULTURE 
422 Poplar Street, DepL 4Bb, Scranton, Pa. 




FREE 

CATALOG OF 

PRACTICAL 
BOOKS . . . 



Complete description of Drake books, 
corertng RADIO. AVIATION, EN- 
GINEERING. AUTOMOBILE WORK, 
BATTERY WORK. EKECTRICITY, 
BUILDING. SHEET METAL WORK, 
PAINTING. SIGN MAKING. LET- 
TERING, COMMERCIAL ART, will 
be seat to you on req uest. 

Frederick J. Drake & Co. 

181 N. Michigan Blvd. Cliicaco 



RADIO 
TELEVISION 
SOUND REPRODUCTION 

World's Newest Big-Pay nig-Future Profession. Thousands of New 
Positions In an Uncrowded Field for Men wlio can Qualify. 
We offer Dependable Training at a Reliable School under High-Cla'M 
Instructors on (Complete Assembly of Up-to-the-Mlnute Equipment. 
We teach you right here In our Shops, not by Mall Also Courses in 
Electricity. Automobiles and Welding. 

COI.EMAN ELECTRICAL SCHOOL, 16Z8-Z Main St.. Kansas CitT, Mo. 




SONG WRITERS 



SOHC REQUIRtMEKTS 

of 

TALKING PICTUREi^ 

»EcoR«| £,j,„., f^-i read "Song Requirement 
of Talking Picturet, Radio and Recordt" 
an explanatory, instructive book SENT 
FREE on reqaeat. New writers may mail 
aong-poema for free examination. We re- 
oise, compoae and arrange music, and ae- 
cure copyrighta, guaranteeing approval. 

P. M. Newconer AsMcutes, 1(74 Broadway, New T«rk 



ILARN WATCHMAKING ^nd ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our lowft atudenta at«rted in * rery am&ll way — dow do- 

inc over S30.000 a year. Another in Wiaconatn, orpr $10,000 the 
firat year. Day or nicht cUaaea. Call or write for FREE>BOOK- 




Chicago School of Watchmaking. Deph 8101, 155 M. Clark St.. CHICA60 



Astrology 

Will You Be Lucky in 1932? 

What do the atva foreteO for 1933? Would you like to know? 
Our apecial 12<D»ce Aatroloaical R«adinK citm pr«dietiona. 
month by month- — with exact day*, datea and happeainca for 
1932 baaed on your aicn of the Z<>diac. Consult it before mak- 
ing any rhanse in home oc buaineiia affairs, aicnins paoarat 
loTe, marriage, aeekinx employment, raiaea in Balary, epociHi^ 
tion, travel, frienda. enemtea. health, aocidenta, laaky days 
«t«. Send exact birthday with $1^ for rcAdinc 

Franklin Pub. Co^ 800 N. Clark St., Dept i352» Chicago 
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YOU 

can be one oF 
these Men ! 





Aircraft Draftsmen 
Salary, $50 to 
$100 a tveek 



Airport Manancrs 
At $100 to 
$150 a week 



Airplane Salesmen 
Make $50 to $100 
a tveek and UP 



Pilols 
Earn $3000 to 
$6O0O a year 



Aircraft \lcchantcs 
Make $50 to 
$100 a week 



I'll show You how. . 

to earn $50 to $100 a week inAv/ation/ 



You MEN who are sick of small 
pay and hard, grinding work — 
here's your chance! Edward Dick 
took my course and received an im- 
mediate offer of a fine job as Chief 
Mechanic and Assistant Manager. Paul 
Boehn connected with a big airplane 
manufacturer. Ira Bergen left his old 
job to become Chief Draftsman with 
an aeronautical concern in Brooklyn — 
And many more have turned their 
backs on low-paid drudgery to take 
real jobs in Aviation. 

AU You Need Is Ambition 

If you've got red blood and an ounce 
of grit in your make-up, then you'll 

like the fascinating, active, adventuresome life 
that Aviation offers. I'll train you for it — 
right in your own home. Don't give up your 
job! Don't go to a strange city! Stay ri^ht 
where you are: I'll bring the whole Aviation 
Industry to you. My course is written in 
easy, simple language — hundreds of photos 
and charts make everything clear. You 
don't need a high-school education; many of 
my most successful students never finished 
the grades — in Aviation you need practical 
knowledge only' I teach you practical facts 

I Showed Money - 
penny 

"I'm mighty glad I 
tied up with Hlnton. 
Your organization has 
always been ready to 
help me In every way. 
Before actually com- 
pleting your course I 
was able to obtain and 
hold the responsible 

position of chief engin'-c 
witli tile Airaled people." 
C- H. Moneypenny, Odar- 
ville, Mich. 




Walter Hinton 

Former Xavy flier, /irsl to 
pilot a plane across the 
Atlantic (The XC-4). flrst 
to u.se an airplane in ex- 
ploration work. Instructor 
of wiu"-tlme fliers at f'en- 
sacola, Florida. His proven 
home study Comse. en- 
dorsed l>y prominent fliers 
and aircraft manufacturers, 
prepares you for a teal 
future In Aviation — as a 
Field Superintendent. Air- 
port Manager, Plane 
Mechanic. Kriglne Me- 
chanic. Air Truffle MannKcr. 
Pilot. Engine Expert. Air- 
plane As.semblyman — or In 
any one of forty other 
highly paid Jobs on the 
ground or in the air. 



about airplanes, engines, airpwrts, mechanical 
details and shop kinks that you can use right 
on the job. 

Employment Service FREE oS 

Extra Cost 

Just as soon as you are trained, my Nation- 
wide Employment Department will help you 
find the job you want. This service comes to 
you absolutely FREE of any extra cost. It's 
getting results, getting real jobs, for other 
ambitious men, and can for YOU. 

Save $SO to $4S0 on Your Flying 
Time 

I've arranged with flying schools all over the 
country to give special discounts to graduates 
of my ground school. Often these discounts 
save you much more than the whole cost of 
my course! You get a discount check worth 
actual CASH as soon as you graduate. 

Get the Facts— FREE 

Send for my big book of facts about YOUR 
OPPORTUNITY in Aviation TODAY. It's 
free — you don't obligate yourself in any way. 
This book has been the turning point to success 
for many other fellows— it will show YOU, 
too, the way to big success and big bay in 
Aviation. Just mail that coupon NOW! 



I Showed Mengel 

"I am now working as 
a motor mechanic for 
the Wright Aero- 
nautical Corp. I am 
sure that without the 

traiains your course gave 
me, it would he impoaaibie 
for me to hold thia job. 
The rich rewards go onljf 
to the man who uaea hia 
head and leama the theorpr 
on which the practice la 
brtsed." Warren Mengel, 
l&Ol N. 11th St., Readuw, 
Fa. 



Aviation Institute of U. S. A. , inc. 

WALTER HINTON, Pres. 

lilS Conn. Ave., N. W. Washington, D. C. 



n|t|ii»ritiiiit V 



Please send me your FREE book. "Wings of Oppor- 
tunity," showing how I can train at home ,for a place 
in Aviation. 601 -J 



Name. 



PUoM Print Your Name 

Address Afte . . . 

Plt4ue Prinl (.Uim< b< 10 or Omt) 



City. 



.State. 



When writing to advertisers please meiition Popular Mechanics 
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Says Good-bye 
to $200 a Month 

Now He Earns Better 
Than $10,000 a Year 

At 45. C. J. Farris. of Memphis. Tenn., was earn- 
ing $200 a month as Credit Manager. 

'For years. " he writes. "I did general accounting 
work for a lanre corporation, doing the physical work 
without an understanding: of the underlying prin- 
ciples, which caused me untold worry and a constant 
unsatisfied position in connection with my service. 

"Finally, as a way out, I enrolled for LaSalle home- 
study training in Higher Accountancy, and with the 
daily study of principles, and the solving of practical 
problems in Higher Accountancy under specialized 
instruction, came a rapid broadening of ability— 
a new self-covfidence that put to rout the elementa 
of fear and indecision." 

And how quickly his income mounted! 

Within a year came a "raise" to $3,000 — one year 
later, a more responsible position commanding $5,000 
salary — then, with the winning of his degree as 
Certified Public Accountant, his entrance into a 
highly profitable profcBHion. and the buildingr of hia 
own highly successful accounting firm. 

Send for Free Book — 

''Accountancy, the Profession that Pays'* 

"I wish I coald cry from a mountain top to younsmeo 
everywhere. 'Educate yourself — prepare — qualify— for to- 
morrow your opportunity may come.' " 

So writes Mr. Farris— and well he may. for right in his 
own experience be has proved the tremendous power of 
home-study trainintr as an aid to progress. 

Are you ambllious to make a real success in bosinesa— to 
fit yourself for positions paying 13.000, $5,000. $10,000 a year, 
and even better? You do not need a knowledsre of book- 
keeping to make your start. LaSalle trains you from the 
ground up, according to your individual needs. Low coat; 
easy terms 

If you are dissatisiied with your present equipment, you 
will find LaSalle's 64-pa(;e book, ' Accountancy, the Pro- 
fession that Pays." of the greatest help and inspiration — 
and — LaSalle will send it to you FREE. For the sake of a 
brighter future, clip and mail the coupon NOW. 

■» ^™ "Find Yourself Through LaSalle!^ ~— 

LaSalle Extension University , 

The Wtirld's Largest UusineJS ■•"^OCD/lii 
Training Institution M-jv^^^'JI 

Dept. 264-HR Chicago 

I should be glad to have details of your 
salary -increaiinfi plan as applied to 
my advancement m the business fleld 
checked below. Also a copy of "Ten 
Years' Promotion in One," all with- ^^tt^^'M 
oat obligation. 

□ Higher Accountancy 

□ Basiness Management 

□ Modem Salesmanship □ Modem Businesa 

□ Traffic Management Correspondence 

□ Railway Station Mgmt ° Modern Foremanahip 

□ Railway Accounting S S^E"* Bookkeeping 

□ Law-Degree of LL.B. ° ^: ^- C""''!''!* 
_, „ ... □ Buainesa English 

□ Commercial Law Q Commercial Spanish 

□ Industrial Management □ Effective Speaking 

□ Banking and Finance □ Stenotypy— Stenography 

□ Personnel Management □ Telegraphy 

□ Credit and Collection Correspondence 

Name 

Present Position 

Address 

"When writing please mention Popular Mechanics 





E A RAILWAY 

IHRAFFIC INSPECTOR 




Both Bus and Railway Service — 
Rapid Pay Advances 

ACTIVE MEN in'demand Yov 
<a\/aaiu iiiuii this faarlnatlng. 

Important work of Passenaer Traf- 
]ic Inspection. Report to hleh ofllclal.s 
— have iiiiliiiiltcd opportunity for advancement. Travel or remain 
near home. Uealthfiil, outdoor work. 

Prepare for this Interesting past of 
tran-sportatlon work by dear, easily- 
nia:?tered home-study course In a few 
weeks. After completion of training, we 

help niare vou imrordintoly Kt $120 to $150 prr 
luouth up (plu» expensrs) to etATt or refund tui- 
tion. Expertly trained S. B. T. I. Kraduntei* mr.ke 
rapid advancea and man.v are promoted to executive 
puHittoua. Write today. Free Booklet. Don't delay. 



A Recent Graduate 
Wrilet: 

"Had I not taken 
your correspond- 
ence course I 
would probably 
BtlU have been 
numbered among 
the u nem ploy e<l ." 



Standard Business Training Institute 

DIv. 202. BUFFALO. N. Y. 



ELECTRICAL 
ENGINEERING 

A CONCISE, comprehenslTe course for men Of limited 
time, complete in one year. Mathematics, engineering 
drawing, shop-work. Students construct motors, lnst«U 
wiring, test electrical machinery. Buildings fireproof. 
' 38 years' successful experience. Catalog on request. 

ELECTRICAL 
SCHOOL 

l32Takoffla Ave.. Wathlngton, D. C. 




BLISS 



Wonderful, new device, guides your band : corrects your wrlUng In a 
tewdays. Big Improvement In three hours. No failures. Cemplet* 
outline FREE. Write C. 3i Osment. Dept. 34, St. Louis, Mu. 



ELECTRIC: 

PRESSER. 



Illinois 

IVIan IVIakes 



in 
tone 



Week 



Pennsylvania agent cleared $76 In 4 days. 
Texas live wire startod with earnings of 
$144. . Profits like those o!i.sy for you 
^^g^,_>>-^^ 1 with amazing new Invciitlini - just out 
^ Pants Pressed in 10 Seconds 

by ELECTRICITY 
Millinna waitin< (or thia wonderful RED LIO!f 
ELECTRIC Trouaer Preaaer. Puta raaor edcs 
creaaea in tmnta by electricity. Aa easy to uae aa ft 
clothes bruah. Only preaaer in the world that wiU rreaae panta white being worn. 
Will laat yeara. Sample fits in pocket. Take ordorp. 100% profita. Expericno* 

imQeocasary, Write for ceneroiin aample offer. SEN T FREE. 

MUNNY MFG. CO. 
Dopt. S-B tl7 rviain Street Cincinnati, Ohio 




aphy 



wWm^k PLEASURE or PROFIT 

" MUl^^^^H A fasclnatinir hobbw or ■ profitable bnsincfw eaa 
now be yours hrupare quickly at home under the 
peraonaf Kuiuance of leadm? experts in thu tine art 
of photoBTaphy. No experience necessary. KuII of 
spare time. Many cam while learning. Our thorough 
^ HBID^ Btudio method also qualifies you to nil a well paytnir 
""^^^^ position upnn Rraduation. Send coupon now fi'rKKEfc* 
Booklet, iJppoTt\tniti«M sn Modern Photography* 

AMCRICAM SCHOOL OF PHOTOGRAPHY 

M01 Mkhisafi Aw*nu« D«pt 1352 Chicago, III. 

8«Dd FREIE booklet, OpportunitUm in Modem Photography, and full information. 

Name 

Address 

City State 



aterial 
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LEARN RADIO TELEVISION 
TALKING PICTURES "LOS ANGELES 

Come to sunny California where many of the world's most famous 
Radio Stars make their home — where the great Laboratories of 
the American Television Corporation are located — where hundreds 
of trained Sound Engineers and Mechanics are employed in the 
Talking Picture Studios and Theatres of Hollywood. 

Railroad Fare Allowed to California 



Don't worry about the expense of the trip ! For a lim- 
ited time we are allowing: railroad fare to Los Angeles 
from any point in the United States. This is deducted 
from your tuition, so the trip costs you nothing extra. 
Take advantage of this opportunity to visit Los An- 
geles and Hollywood, and prepare for a good job at 
the same time. 

PRACTICAL SHOP TRAINING 
At the Oldest Trade School in the West 

For over 25 years National has been training men by 
the practical shop method. Over 20,000 ambitious men 
from all over America have come to National for their 
training. You'll find National graduates working in 
the famous Studios of Hollywood, in Talking Picture 
Theatres, great Broadcastihg Stations, for Radio Man- 
ufacturers and Dealers, while many have gone into the 
Radio business for themselves and are making big 
money as their own boss.- What they have done, you 
can do! 

MANY JOBS OPEN 

10,000,000 Radio sets to be constantly serviced! 600 
Broadcasting Stations employing trained Operators 
and Mechanics! 10,000 Theatres equipped for sound 
and the job only half done! Eight stations already 
sending out regular Television programs! New jobs 
will be opening up every day — hundreds of golden 

NATIONAL TELEVISION, TALKING 
PICTURE and RADIO SCHOOL 

Dept. 24-E 

4006 SO. FIGUEROA ST., LOS ANGELES, CALIF. 



opportunities for the trained man. And you can pre- 
pare for them in 4 months at National! 

FREE EMPLOYMENT SERVICE 
Spare Time Jobs While at School 

When you've finished National Training — four months 
of practical Shop Work in the great National Tele- 
vision, Talking Picture and Radio Shops, — then 
National 's Employment Department will assist you in 
every possible way to get the job you want. And if 
you're short of money. National will gladly help you 
to get a spare time job to pay yoxir living expenses 
while at school. 

MAIL COUPON FOR BIG FREE BOOK 

Get all the facts ! Mail coupon below for our Big Free 
Book, telling all about National's famous Shop Train- 
ing and the many jobs opening up in these fascinating 
fields. No cost or obligation! Just mail the coupon. 



National Television, Talking Picture 

and Radio School, 
Dept. 24-E, 4006 So. Figueroa St., 
Los Angeles. California. 
Please send me your big new Free Book on 



I Television, Talking Pictures and Radio, and full | 



details of your Free Railroad Pare ofiFer. 

Name 

Street No 



City_„ 



State- 
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"The Boss Didn't Even 
Know My Name" 

"He said my face was more or less familiar and 
he remembered seeing me around, but he didn't 
even know my name until the I. C. S. wrote him 
that George Jackson had enrolled for a course 
of home study and was doing Ane work. 

"'Who's George Jackson?' he asked. Then 
he looked me up. Told me he was glad to see 
I was ambitious. Said he'd keep his eye on me. 

"He did too. Gave me my chance when Frank 
Jordan was sent out on the road. I was pro- 
moted over older men who had been with the 
firm for years. 

"My spare-time studying helped me to get 
that job and to keep it after I got it. It cer- 
tainly was a lucky day for me when I signed 
that I. C. S. coupon." 

Hov^ much longer are you goinc to wait before you take the step 
that will bring you advancement ami more money? 

It takes only a moment to mark anil mail this coupon and send 
It to the International Correspondence Schools at Scranton, but that 
one simple little step may change your entire life. Isn't it better 
to do this today than to wait a year or fire years and then with 
you had? 

Malt the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal Unvoetsitu" 
Box 5584-G, Scranttfn, Penna. 
Without cost or obligation, please send mo a copy of your book- 
let, "Who Wins and Why," and fuU particulars about the subject 
heiore which I have marked X: 



TECHNICAL AND 

□ Architect 

□ Architectural Draftsman 

□ Building Estimating 

□ Wood Millworklng 

R Contractor and liullder 
Structural Draftsman 

□ Structural Engineer 

S Electric Wiring 
Electrical Engineer 

□ Electric Lighting 

□ Welding. Electric and Gas 

□ Reading Shop Blueprints 

□ Telegraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 

□ Meclianlcal Draftsman 

□ Machinist □ Toolmaker 

□ I'atternmaker 

□ Pipefitter □Tinsmith 

□ Bridge Engineer 

□ Bridge and Building Foreman 

□ Gas Engines □ iJiesel Enfilnes 
□Aviation Enjcines 



INDUSTRIAL COURSES 

□ Automobile Mechanic 

□ Plumbing □ Steam Fitting 

□ Heating □ Ventilation 

□ Sheet Metal Worker 

H Steam Engineer 
Steam f:icctric Engineer 
D Civil Engineer 

□ Surveying and Mapping 

□ llefrlgeration 

□ R. R. Locomotives 
II II. R. Section Foreman 

□ K. R. Bridge and Building Foreman 

□ Air Brakes □ Train Operation 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation Q Boilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

□ Agriculture □ Fruit Growing 

□ Poultry Farming □ Radio 

□ Marine Engineer 



BUSINESS THAI 

Business Management □ 
Onice Management □ 
Industrial Management □ 
Personnel Management □ 
Trafflc Management □ 
Accountancy □ ("list Accountant U 
r. P. Accountant □ 
Bookkeeping □ 
Secretarial Work □ 
Spanish □ French □ 
Salesmanship □ Advertising □ 



NING COURSES 

Business Correspondence 
Lettering Show Cards □ Signs 
Stenography and Typing 
Complete Commercial 
Civil Service □ Mail Carrier 
Railway Mall Clerk 
Grade School Subjects 
Iligh School Subjects 
College Preparatory 
Illustrating □ Cartooning 
Lumber Dealer 



Name .Age.. 

Address 

City State 



Occupation 

// v<m retide in Canada, send fhis coupon to the International Cor- 
respondence Schools Canadian. Limited, Alontreal, Canada 

When writing please mention Popular Mechanics 



VlAy the Hawaiian Guitar 
like tlie Hawaiians/ 



Only 4 Motions used in playing this fascinating instni- /f^ 
ment. Our native Hawaiian instructors teach you to 
master them quickly. Fictfires show how. Every^ 
thing explained clearly. 



Play in Half Hour 

After you get the four 
easy mMions you plav 
hmrmoiiiou.<i chords with 
very little practice. No 
previous mu»ical knowl- 
edge needed. 



Easy Lessons 

Even if rou don't know 
one note from another, 
the 62 printed lessons 
and clear pictures mak« 
it easy to learn quickly. 
Pay as you play. 



when you enroll 



sweet toned 




HAWAIIAN GUITAR, C arrying Case and 

Playing Oatfit— 



WRITE AT ONCE for attractive offer 
Bfid easy terms. You have everything 
to gain. A postcard wilt do . ACTl 



OTHER 1 Tenor Banjo. Violin 
COURSES J Uiinio Ukulele Under well known instructors 



Valne SIS to sao 

No ertraa-fverything included 
Tiple. Tenor Gullar. Ukulele, 



FIRST HAWAIIAN CONSERVATORY of MUSIC. Inc. 

9th Floor. Woolworth Bldg. D«pt. 54S New York, M.Y. 

Approved at n Corretpondenre Srhool Uiuter Ike Lav of tht Statt «f 
New YoTk - Member National Home Study Counril 



TRI-STATE COLLEGE 




Catalog 



DBGREE IN 2 YEARS 

B. S. DEGREE in Civil, Elec- 
trical, Mechanical, Chemical, 
Aeronautical Engineering in 2 
years. Those who lack high 
school may make up work. Liv- 
ing costs, tuition low. 

422 College Ave., Angola, Ind. 



CARTOON YOUR WAY 

TO success/ 




DONT COPY — LEARN TO ORIGINATE! 



RAYE BURNS wDl teach you HOW to CREATE ORIGI- 
NAL CARTOONS at horn* that you can SELLI Coune con. 
taina 26 iMsom and ov*r 600 Hlustratlons. All for OiUvw. 
Send name and addrcu lor free deiatit, 

RAYE BURNS SCHOOL, 838 Lakeview Rd., A-3, Cleveland, Ohio 




Minstrelsy 



Unique First Parts for complete 
show with special songs and 
choruses. Make-up. Citilig Fret. 
I T.S. Denison & Co., 623 S. Wabash. Dept. S9 



Chicago 



NOW at a New Big Saving! 
The New Britannica 

Write for FREE S6-Page Booklet 
Encyclopaedia Britannica, Inc., 342 Maduon Are., New York 

31 AIL FOR FREE INFORMATION 



BEDFORD 




TRADE 
SCHOOL 



1115 Bedford Ave., Dept. PM-2 
Brooklyn, N.Y. 

Send me without obligation com- 
plete information on(check subjects). 

□ Caterpillar Tractor Mechanic 

□ Aviation Mechanic 

□ Flying 

□ Welding 

□ Auto Mechanic 

□ Radio Mechanic and Television 

□ Talking Pictures— Double 

Western Electric Equipment 

□ Electrical 

□ Machine Shop 

□ Starting, Lighting, Ignition 

□ Window Dressing 

□ Commercial Art 

□ Sign Painting 

□ Architectural Drafting 

□ Mechanical Drafting 



Name. 



Street & No 

Town 



.State,. 
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Hotel 




Open • 



Opportunity Coupon 



Hotel, Restaurant, Club and Institutional field 
calling for trained men. Thousands of well- 
paid positions open annually. Nationwide 
IKIL/ opportunities for trained men to qualify as 
fnlf Manager, Assistant Manager, Steward, Room 
Clerk, Purchasing Agent, Sports Director and for many 
I ■*^' ^ other important positions, paying from $2,000 to $7,500 

|L ; a year, with living often included. Nearly one billion 

.. y dollars' worth of new hotels, apartment hotels, clubs, 

restaurants and institutions being built will need almost 

^ •'•»^.-.^>:. ^ 100,000 trained men and women. 

. _ TRAIN IN YOUR SPARE TIME AT HOME 

B. — .^^^^Hl^ Qualify in your spare time through our Personal Coaching 
Plan, which adapts the training to your needs. Hundreds 
of graduates put in touch with positions. All over the United States, Lewis graduates are 
making good. Hotels start you at salaries up to $2, .500 a year. If you want a steady, 

permanent position, with quick advancement, fascinating worii, good pay, fine living, luxurious surrounding.^ 
you can find it in the hotel field. 

PREVIOUS EXPERIENCE PROVED UNNECESSARY 

AH of your training under the per.'ional f<upervision of Clifford Lewis, former U. S. Government Hotel and 
Restaurant Expert, who was appointed Managing 
Consultant by over 300 hotels throughout the United 
^^^^ States. 

J^^H^. Through Lewis Training, Mr. Robert 
Hp^^fl^^^ Michael was appointed Manager of a p^oB —^^^^l^^p^^^^^Bg^^^^^BBaB^^^ 
^^J^^^^^k Pennsylvania hotel, although | | 
— M^^^^^^^^^ less than a year in the hotel f Lewis Hotel Training Schools, | 

field and A. Nachterg»elc ■ roq^ EB-310, Washington, D. C. ! 

oG, WHS mixfio iStownrd of ■ . = t _ 

an Oregon hotel. I Send me without obligation the FREE BOOK, "Your i 

Absolutely incx- Big Opportunity," with details about Registration in i 

perienced in I the Lewis National Employment Bureau. ' 

I I 

NAME I 

ADDRESS I 

hotel ^^^^^ CITY STATE ! 

work before * 

t a k i n ju; t h o *^ ^ ^™ ^™ • 

Lewis Course, A. Knowles was appointed V 
Manager of a famous health resort hotel, .afti r 

he received his diploma from the Lewis Schools. H 

FREE BOOK GIVES FULL DETAILS P 

No matter what your present occupation — there are opportunities for you in the well-paid 
hotel, club, restaurant and institutional field. Many students have obtained splendid positions 
paying as high as $2,500 a year, even before they had finished the course. 

My Free Book, "Your Big Opportunity," tells how to secure a well-paid position and explains how you arc registered 
free of extra charge in our National Employment Bureau, which covers the country at 70,000 points through special 
arrangement with Postal Telegraph. Send for it today — NOW— before you forget. 

LEWIS HOTEL TRAINING SCHOOLS 

ROOM EB-310 CLIFFORD LEWIS. Pres. WASHINGTON. D. C. 

The Original and Only School of Its Kind in the World 





W/ie?i writiny to advertisers please viention Popular Mechanics 
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RAILWAV 



OSTOFFICE 
ERK 




$1260 to $3400 a Year 

PICK YOUR JOB 

Men, Boys— 18 to 50 

These are steady positions. Strikes, poor business conditions, or 
politics will not affect tliem. Government employees get their 
pay for twelve full montlis every year. 

•1900 to 92700 a Tear 

Railway Postal C lerks K<'t Sl.'.'UU the llrst year, being paid on 
the first and fifteenth of each month. S79. 17 each pay day. Their 
pay is quickly Increased, the ma-xlmum being S2,700 a year. 
SU2.50 each pay day. 

Railway Postal Clerks 




Spring Examlnatioao Expeete4 

Railway Postal Clerks, like all Government employees, have a 
yearly vacation of 15 working days (al)out IS days;. On runs, 
they usually work 3 days and have 3 days off duty or in the same 
proportion. IJuring this off duty and vacation their pay con- 
tinues just as though they were working. Thev travel on a pass 
when on business and see the country. When thfv grow old, they 
are retired with a pension. Many Spring examinations expected. 

City Mail Carriers, Post Office Clerits 

Clerks and Carriers now commence at SI. 700 a vear and auto- 
matically increase SlOO a year to S2.100 and •$2,300. They also 
have 15 days' paid vacation. City residence is unnecessary. 

Customs and Immierant Inspector 

Salary S2.100 to S3.300. Men 21 to 45. Work coimected with 
examining Immigrants and merchandise entering the country from 
foreign ports. 

Is Tow Job Steady? 

Compare these conditinnfi witli your prewnt 
or yoi-r proipective condition, perhAps cliang- 
inr: Jiositionft frequently, no clianro in sight for 
PER.MANENT employment: freouently out of 
a position and the year's average palary very 
low. DO YOU GKT »1.9tln EVERY YEAR? 
HAVE YOU ANY ASSURANCE THAT A 
FEW YEAR.S FRO.M NOW YOU WILL GET 
12.100 to $3,700 A YEART 

ToH Can Get Them 

Experience is usually unnecessary 
and political influence Is not per- 
mitted. Let us show you how. 

Get Free List of Positions 

Fill out the following coupon. Tear It off and mall It today — 
now, at once. 

This Investment of two cents for a postage stamp may result In 
your getting a government Job. 

FRANKLIN INSTITUTE, Dept. IVI mrRoThMte^.'N.'Yr'"' 

Rush to me entirely free of charge (Da full description of the 
position checked below; (2) Free Copy of 32-page book, "How to 
Get a U. S. Government Job"; (3) A list of the U. S. Government 
Jobs now obtainable; (4) Tell me how to get a Government Job. 

□ Railway Postal Clerk ($1.900-$2,700) 

□ Post Onice Clerk ($1,700-$2,300) 

D City Mall Carrier ($1,700-S2,100) 

□ Rural Mail Carrier ($2,100-J3,400) 

□ Government Clerk — File Clerk ($1,260-$2,500) 

□ Inspector of Customs ($2.100-$3,300) 

□ Prohibition Agent ($2,300-$2 800) 

□ Immigrant Inspector ($2,100-$3,000) 

Name 

Addreaa. 




Use This Coupon Before You Mislay It 



NEW INDUSTRY 
NEEDS MEN 



COMP RESSOR f[ CONDEN SEin 




3) 
3) 



EVAPORATO 



REC EIVER 
NSION VALVE 



ELECTRIC REFRIGERATION 

0<«f 1e YAsat >>ewest American Industry needs men for 
V»rtl*» A OUe S2()() to .51.000 a month jobs In production 
service, Installation and sales. Fastest 
growing, money-making field— backed by General Motors, General 

Electric, etc. New easy home trainine qtialifie^ you for bi« p.iv job. This traininc en- 
dorsed by Servel, Kelvinutor, CupeUnd and other lar^o manufacturers. 

Get Valuable New £ook — FREE 

Our new illustrated book — liirh Rewardt in Electric Urfrt<jfr- 
ation — just off the press, reveals amazing pUn to ambitions 
men, Sont nbunlutoly free. Mitbout obli«atinn. Be the first 
in your locality tu get into tliis now magic industry. Writo 
todayl 

UTILITIES ENGINEERING INSTITUTE 

404 No. WelU St.. Depl. 122, Chicago, 111. 




u 



EARN WAELREPAIRING 




CRIME 
WTECnON 

SKKHSIKnCE 

AND 

FINGEB 
PRIMS 



You can learn hy our modern and orieinal system 
oi instruction every pan oi tlie Watch RaiMiiring 
Trade at home as good or i^etter tlian at a sliop. 
You can earn money while tearninif and secure a 
well paving position or start Ui business after com- 
pletine our course oi instruction. Good watch 
repairers are always in demand and earn from 
t50 to $75 per weelc. For particulars apply to the 
Wisconain School of Watch Ropalrin* 
524 E. Mason St., MILWAUKEE. WIS. 





- , ^ Reading 
lo i^oney Down— Actual Crime C 

If You Act QuiV/.7— Wo will frr.<\ s' mi thiH Btirring 
book on Crime Detection, S*:eret Service aud Iden- 
tification Work for 30 daya frco reading. S,'nd no 
money. If you deride to keep it, then send only 
yi.Oil. If not, return it. WRITE TuDAY. Not 
sent to boys under 1 7 years ol sRe. 

"T.G. Cooke, jjooii Dent 13-.S2. 1920 Sntnj side Ave., Cliicago 





Anyone CAN JCSAKK 



No taleiit or eiperience neceaanry . Fanrinatlnir work 
Paya talc monay. Completeinitruction book MU 

a^ov(.■AlpllIlheta.rc,ln^s. Vir PointJ Show 
Cnrda Window Ilnnrd »nH WaH Siena. Ready 
made I elters, Gildins. Trir/ti of iht Trade 
also riyea 100 Alphabela and Deninna. Book' 
bound in fleiiWe imit. leathi'r-<-rild ed"c» 
»nd four ballbearin" Show Card Pcna. Sent' 
n p ».tp.iid»3.00. (C n.n ) lOceitra. 

ij 0{ilils Pill). Co., 57 Rota SI,, Depl- 20, H. r. City 



// // EARN MONEY /MMED/ATELY' - 

1/ 7 WE PURNISH EQUIPMENT TO START." 



Lincoln did if I Also thniiRands of other gn^t lmw~ 
yern. politicians mnd buiiineca men. YOU, too, can 
berome a U*rj-er o- law trained batinem man throwrh 
home study cuided by the Buccesflful practiring 
lawyers of our facility. Write today for free book. 

AMERICAN CORR. SCHOOL of LAW 
3601 Michigan Ave., Dept.l352,Chlcago 

^N^EAjrSHAPE your NOSE 

Anita Nose Adjuster shapes 
flesh and cartilage — quickly, 
safely, painlessly, while you 
sleep or work. Lasting resuJts. 
Gold Medal Winner. Doctors 

prai.-'e it 87,000 users. Write today 
for FREE BOOKLET. 





ANITA INSTITUTE, Dept. 
617 Central Ave., E. Orange, N. J. (formerly Newark, 
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ioaNewJobatBiqPau^ 




Takes Only A Few Weeks ^'"^ 



To Earn 



^50 to ^100 A Week 

McSweeny Training makes you independent of hard times, 
strikes, shut downs. There is always a demand for the trained 
man. McSweeny teaches trades that never will be replaced by 
mechanical equipment. Easily and quickly you learn all about 
General Electricity and Auto Mechanics. Never was oppor- 
tunity greater for the man who knows how. In just a few short 
weeks in an amazingly easy way, you pack in many years of 
practical knowledge and then step out into the jobs of big pay — 
wanting trained men. 



Money 
Back 

Guarantee 

If, after completing 
my training, you are 
not satisned, If you 
are not quallfled to 
accept a blf?-pay Job. 
your tuition will be 
refunded. 



tlECTRICITV|/Vl)TOMOTIV£ 



r 



r G ^ FI A. G E 



Learn to control, master, and 
apply that magical juice which 
rules the unirerso. Be a Mc- 
Sweeny - Trained electrical man. 



Every motor propelled vehicle — 
automobile, truck, tractor — requires 
constant service. The fewer cars 
sold, the more terrice required. 



ITS EASY 
THIS WAY 

Fascinating; 
practical 
ebop work in 
my Die school 
fits you. Not 
Bcorrespond" 
ence course. 




No Books— No Lessons 

No books to read. No dry lectures to listen to. In my shops we use 
equipment and tools Instead of books. Students actually work on equip- 
ment. It is not hidden behind glass cases. You overhaul and repair 
every piece of mechanical equipment In our shops. Vou learn the "why" 
of everything you do and learn to do it right. Fifty Thousand men we 
have trained can attest to the advantage of having 
McSweeny Practical Training. 

Big Book FREE! 

SPECIAL TUITION OFFER 

Today, right now, take the first step out of that low 
pay rut. Mall the coupon below to 
me for . big, illustrated book you 
want. Act and get my special 
Bemarkable Low Tuition offer. 

Jaat Mall Cenpoa 




George Smith owns an agency 
and repair shop in West Alex- 
andria, Ohio. He makes $200 
a week. 



Special ! ! 

1*11 Pay Tour Railroad Far* 
To Cleveland 

Write me now. Let me show you how easy I can 
make It for you to get this training. Tliis Is only 
one of the special offers I am making to men who 
want to come to my school now. Get the facts. Send 
coupon now. 



Mail This Coupon 
-foy f REE Book 



ON ELECTRICITV 




M 




cSWEENY 
SCHOOLS 



CLEVELAND 



OHIO 




J. H. McSweeny, Pres., 

Dept. £-10-2, Chester at 30th St., Cleveland, Ohio. 

Without cost or obligation, send me your big FREE book on 
ELECTRICITY and full details of your special tuition and 
FKEE R. R. Fare offer. 



I 
I 
I 

I Name I 

I 
I 
I 

L 




Moil This Coupon 

-for iREE Book 



ON AUTO MECHANICS 




Street 



Town 



State. 



.Age.. 



I 



J. H. McSweeny, Pres., 

Dept. A- 10-2, Chester at 30th St., Cleveland, Ohio. 

Without cost or obligation, send me your big FREE book on 
AUTO AfECHANICS and full details of your special tuitioa 
and FREE R. B. Fare offer. 



I Name 
I Street 



I I 

J L 



Town 



Sute.. 



.Age. . 
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NOW! you can have 
the VOICE you wantt 




100% Improvement 



Cuaranteedl 

We build, strengthen the vocal organ — notuiih 
sinking lessons — but by fundamentally sound 
and scientifically correct silent exercises . . . and 
absolutely guarantee to improve any singing 
or speaking voice at least ioo% . . . Write for 
wonderful voice book — sent free. Learn 
WHY you can now have the voice you want. 
No literature sent to anyone under 17 years 
unless signed by parent. 
Perfect Voice Institute, Studio I3-SZ 

30S N. Michigan Ave.) Chicago 



Mail Coupon for Free Voice Book 



I Perfect Voice Institute, Studio I3'SS 
I 308 N. Michigan Ave., Chicago 

■ Please send me FREE and without oblisration. Prof. Fenchtlnoer's 
I new book. Physical Voice Culture." 1 have checked subject In 
I which I am most iDterested. 

■ □ Weak Voice □ Singing Q Stammering □ Speaking 
I Noma 

■ Addreta 

I 

^??*W StaU Age 

When writing to advertisers 



QUIT 
TOBACCO 

No man or woman can escape the 
harmful effects of tobacco. Don'ttry 
to banish unaided the hold tobacco 
has upon you. Join the thousands of 

inveterate tobacco users that have . 

found it easy to quit with the aid of the Kccley Treatment." 

Treatment For 
Tobacco Habit 

Successful For 

„ , , , ^ . ^ O'e*" 50 Years 

Quickly banishes all craving for tobacco. Write today for Free 
Hook tolling how to quickly Free yourself from the tobacco 
habit and our Money Hack Guarantee. 

D °Tf ."o ""^ famous Keeley Treatment for Liquor and Droirs. 
iiouklct Sent on Request. Correspondence Strictly ConfidentinI 

THE KEELEY INSTITUTE, Dept. A-954, Dwight. illinoii 



KEELEY 




SSraln A Better Looking Nose 

Improve your personal appearance 

My free book tells you how I guarantee to 
i inprove the shape of your nose by remolding 
the cartilage and fleshy parts, quickly, safely, 
and painlessly, or refund your money. The 
very fine, precise adjustments which only my 
new patented Model 25 Nose Shaper posaewes. 
make results satisfactory and lastiiiR. Worn nisht 
or day. Over lOO.OOO users. Send for free book to 
M. TRILETY, Pioneer Aose Shaping SpeclalUt 

Dept. 288 BINGHAMTON, N. V. 

Your Feet 

^When all else fails end your suffer- 
5 with the flexible "no metal" 




SUPrOKT 

» «irr roK nci bookut 




HEEFNER Arch Support Co .flgS M. £■ Tatlor BuitDiN& Louisviiix. Ky. 

BOW l.e:os? 

THIS GARTER (Pat'd) 

Makes Trousers Hang Straight 
// Legs Bend In or Out 

Free Booklet — Plain Sealed Envelope 

The T. Garter Co., Dept. e 

South Bend, Ind. 

TRUSS USERS 

STUARTS ADHESIF PLAPAO-PADS are patentably 
different — being meclianico-chemico applicators — made self- 
adhesive purposely to keep the muscle-tonic called "PLAPAO" 
continuously applied to the affected parts, and to minimize 
danger of slipping and painful friction. The fabric is soft as 
velvet, and being adhesive — 



— clings 
closely 

to 

the 
body— 




—without 

straps, 
buckles or 
springs. 



Eaiy to apply, comparatively 
Inexpensive and comfortable 



t aeiay irom 

FREE 



For almost a quarter century stacks of sworn testimonials from 
many different countries reix>rt success, without delay from 
work. Process of recovery natural, after which no 
further use for a mechanical support. Test of 

the remedial herbal factor "PLAPAO" sent you 

No charge for it now or ever. Write name on coufion NOW, 
and mail TODAY. 

Plapao Co., 2621 Stuart BIdg., St. Louis, Mo. 

Name 

Address 

FREE — Trial 



Plapao — FREE 



please mention Popular Mechanics 
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Mew U-Tnbe 




With Specially 
Marched Ldrqe 
DVNAMIC SPEAKER 



Complete Linep(mfor*b?i;.*'bean- 
, I tifiil calalDg tliat 

Of consoles mustrates the com- 
, * Plete line of MID- 
WEST console cabinets. All new. all 
dlderent. all specially designed by MIO- 
VVEST master craftsmen. The cataloc; is 
FREK — it doesn't cost you a penny. Rush 
the coupon — NOW I 

Buy Direct from Factory! 

SAVE UP TO 50% 

A'ever before 
in the history 
of radio have 
such 




TERMS 

as low as 

$5.00 

DOWN 



Push-Pull Pentode Power Out- 
put Tubes — ^ Multi-Mu Screen 
Grid Tubes— -Real Automatic Vol- 
ume Control — ^All the Latest Im- 
provements that Give Amazing New 
Clarity, Perfect Tone, Split-Hair Selec- 
tivity and Sensitivity Never Before Heard Of! 

RADIO FANS! Just what you've been looking 
for! A powerful, new 1 1-tube radio at an unl>elicv- 
ably low price. And wliat a radio! Two Push-i)ull 
pentode power output tubes witli twice the power 
and four times the sensitivity of ordinary 4o's — and 
Multi-Mu tubes, together with a -24 first detector, 
gives you SIX SCREEN GRIDS. These six screen 
grids, together with the -27 oscillator, second detec- 
tor, first A. and automatic volume control — the 
-SO tubes— gives a total of ELEVEN TUBES, with 
reception equal to fifteen ordinary tubes — -in a per- 
fectly balanced, nou-oscillaliug, uou- lailiutuig, supcr-httcro- 
dyne TEN-TUNED circuit with real Automatic Volume Con- 
trol that holds those powerful local.s down to the sunic volume 
as distant stations and counteracts fading on weak stations. 
The use of a band-pass or prc-selector stage, together with 
Multi-Mu tubes, makes this radio actually surpass 10 K. C. 
selectivity. Absolutely eliminates those noi.sy singing "birdies" 
and annoying cross talks. You'll be positively amazed and 
delighted when you see this sensational new set, hear the 
beautiful mellow, cathedral tone — know what it means to have 
pin-dot selectivity and unequaled sensitivity. 
Bo convinced— TRY IT 30 DAYS BF.FORE YOTT -nUY. 
Don't send a penny. Mail coupon riglit now for amazing 
FREE trial ofifer and complete details. You'll be surprised. 



power- 
ful sets bccno(Terc<l at Midwest's 
amazing low prices. Deal direct with 
the big MIDWEST factory. Save the 
jobber's profit. Save the retailer's 
profit, too! In buying dir.>ct from fac- 
tory you save 50% or more — in.=ure 
satisfaction — deal direct with the 
world's veteran radio builders — MID- 
WEST. Anil don't forget — every 
MIDWT^ST outfit is backed by an ab- 
solute guarantee of satisfaction. You 
take no risk. 



Jiail this Coupon for Complete^ 
Details and Big FREE Catalog f 


■ Midwest Radio Corp., 
1 Dept. 43 

! Cincinnati, Ohio. 

■ Without obligation on my 
• part send me your new 1932 


USER AGENTS g 
We pay you BIG MONEY Just 8 
for showing your radio to friends S 
and neighbors. Easy EXTRA 1 
MONEY! Check coupon for ■ 
details. 8 
■ 



S Name ••• | 

■ .Vddress S 

■ ■ 

■ Town State J 

e\ \ □ Send me SPECIAL USER AGENTS PROPOSITION. S 
UINUIIMNATI, Q. a,.... ■■■■■■■■■■■■■■■■■■■■■ ■■■uaauiBauaBuiBuaiin 

When writina to advertisers please viention Popular 3Icchanics 
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il^OW FIX ANY MAKE OF 
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SIX BIG AUTO 

BOOKS ^ass™ 

on approval; whether you 
want to qualify as garage 
owner, auto repair expert or 
merely wish to know how to 
keep your own car 100% 
efficient, look at these books 
— they are sent to j'ou for 
free examination. This brand 
new edition has been prepared by a large group of 
America's greatest automotive engineers. Anybody who can read 
will understand them, for this great automobile encyclopedia is a 
veritable gold mine of valuable facts. Take advantage of this 
great opportunity now; send in the coupon for FREE examina- 
tion. You don't pay us a penny, you don't obligate yourself 
to pay anything unle.s8 you decide to keep the books. Just tell 
us you want to see them and 
the full set of 6 great volumes, 
just off the press, will be sent 
to you. Read them, look them 
over and prove to your own 
satisfaction that one fact 
alone, which you will find in 
them, may save you an ex- 
pensive repair, or help you to 
a better job. 



ATlatlon Motors 

In addition to beinc a complete 
cyclopedia of automobile easinecrinc. 
these hooJ(8 contain over 100 imn-it on 
Aviation Motors, and an they are jimt 
off the prPM they brinK to you the 
newest and latest information obtain- 
able. 1'hia alone makes these books 
in9atuat4e to anyone. 



Brand New Edition 

Imagine books which are so new that every page Is right up to 
date — wiring diagrams, construction details, service problems — are 
all right up to the mluute. Xowhere else that we know of can you 
get as complete and up-to-date Information. Over a million dollars 
of resources have enabled us to gire you the most up-to-date books 
on the subject ever published. You will find nearly 20 paiics on 
front wheel drives alone. lOverybody interested In automolilles In 
any way will welcome these books, especially on our no money offer. 




CAN YOU 
FIX 



Can you take out "play" In dlfler- 
entlal? Can you kill the "■shlniray" 
in steering? Can you reset TIM- 
I.\G? Can you put your linger on 
engine trouble without guessing or 

tinkcrinEt Can you pull the starter off 
and fix it7 Can you adjust and repair 
transmisaioD, ensine, rear axle, bearinga? 

Tfaese Book* Tell How 

and tell you how to do any and every auto Job right, the flrst time. 
h Big Volnmes 

Nearly 3,000 pa(M. over 2.000 illii<>tr:itioni<, wiriniE diagrams, entiipniflnt charts, ete. 
De Luxe edition with cold-stamped nexibto bindinx. Sent FREE for 10 days' use. 
If not wanted return express collect. If kept, send only S2.00 after 10 days, then $3.00 
« month until special atlvertiainc price, $24.80. is paid. 

A Tear*s Contaltlng Membership FREE! 

PriTile^e of cnnniiilinf ftrnjitifTa of rniiIi"ii-dollar American Tcrimi'-^I Snrii^ty on ftny 
Automotive problem for one year without charge, if you mail coupon iiDiiteaiately. 



SEND NO MONEY 



American Technical Society, Dept. A-219. 

_ Drexel Ave. at 58th St., 

■ Chicago. Illinois. 

51 would like to see the brand new A-vt^ume edition of your automobne books 

■ but without any oblication to buy. I will pay the few centi delivery clml*Bes 

■ Only and will examine the books and return them at your expenae in 10 days 
2 unless I like them, in which case I will send you $2.00 then and only 13.00 per 

■ month until the sperial price of only $24.80 is paid. You are to include free. 

■ connultins membership certificate in the American Technical Society. Send 
2 brand new edition. 

■ 

g Name 

■ 

S Street » 

i City State 

■ 

■ Employer's Name 

■ 

■ Employer's Address 

■ ThcM booka wilt be tent free for examination to anyooe aeBdiac dum aod addreai 
" and that of hia employer 

When writing to advertisers 



FUR RABBITS 

i\WE CONTRACT FOR ALL 

.EACH 




Mmmg% PROFITS In raising CHINCHILLA and 
DM MM NEW ZEALAND WHITE fur rabbits FOR 
US on contr.ict backed by eighteen years of service 
DUOrjTC for you by raisinpr an animal that 
mnvmm m v proaucc324younKyearly,forwhich 

WE PAY YOU $1.00 TO $6.50 EACH 

Larjre iihistrated book, catalog and contract— alflo copy of FUR 
FAKMlN(i mat^azine, trives complete detailn all for lUc.Address 

STAHL'SOUTDOOR ENTERPRISE CO.,Boxi4lB. Holmes Park, Mo. 




INCREASE YOIR POULTRY PROHTS! 

Hy proper Breeding, Feedlnu. Housing. Culling and 
Marketing AMERICAN POULTRY JOURNAL telU 

how to do it, and in addition a aeriei of 

COLORED PICTURES 

with explanatory text tell and show mnnv thincs you ahould know. 
They are not juat colon d pictures of birds but pirturea of an edura* 
tiontil nature, nometliins iipver iM'fore sliown by a poultry paper. 12 
lsau*a of Am^rioaii Poultry Journal contain about 1000 pagas — 
Prica 25o a yaar — 5 yaars SI. 

AM ERICAN POULTRY JOURNAL, 14-536 S. CUrk St., CHICAGO 

^NEW SQUAB BOOK FREE 

r^.\ Breed PR Royal squaba and make money. Sold by mllliona at hijrt or 
0^o\ prices than chickens. Raised in one month. Send four conta stamiM I'nf 
Ov'^V'X postage on brand new biir 64-p. llluatrated free book bow to breed and 
profit by fast aalea method. Tbirty-first year. 

Plymouth Rock Squab Co.* 634 H St.* MalroM* Maacachusatts 



i> WONDERFUL NEW BOOK FREE 



1? 



NATION'S GREAT POULTRY MANUAL: facU about 
houains. fpMinfc, ilisrnnfa. BERRY'S TESTED CERTI- 
FIED CHICKS GUARANTEED TO LIVE 20 DAYS 
or rcpl.'.ccmcntat H price. S2 VARIETIES. .NEW LOW 
PRICES chicks, fowls, stipplica and fnuipment. 
BERRY'S POULTRY ^ARM, Box 29 . Clarinda.lowa 




7n DDCCnC Chlckeni, geese, turkeys, 
I U DnCCUO and ducks.Pure-breU.hardy, 
talgb quality and meet protitabie. Fowis.Eggs, 
Baby Chicks and Incubators at new low 

prices. America's great plant — since 1893. New 
_ large valuable Poultry book and catalog FREB]. 

■ NEUBERT Co., Bm 878. ManKato. Minn. 

BUCHSTEIN'S FIBRE LIMB 

is sooChinir 10 your 
■tump-'StrODSieoolei 
neat. Ilsht. Kuy 

?«yfnenU. Br.c« 
or all deformitlaa. 
O. BUCH STEIN CO. 
610 3rd Av... So. 
MINNEAPOLIS. MINN. 




Send for Catalec Today 



ii 




BASHFUL"^' 



"Shame on yoal*' Are yon yurroovLa, «m- 

hcLTTOMntd or ill at moMe? Stop boinir «'tv of 
atraneers. Conquer the terrible fear of 
your siiperlora. Be cfieerful and confi- 
dent of your futurel Your faults easily 
overcome so vou can enjoy life to tbe 

fulleRt. Sena 2S cents for this amaz- 
InJE book. RICHARD BLACKSTONE, 
B-472 Flatlron Bide, New York City 



don't WORRY 



ABOUT 




Why put up with 
years of needless dis- 
comfort and worry? 
Try a Brooks Automatic 
Air Cushion. This mar- 
velous appliance per- 
mits the opening to 
close, yet holds rupture 
securely, comfortably — 
day and night. Thou- 
sands rep>ort amazing results. Light, neat-fitting. 
No hard pads, metal girdle or p>arts to chafe or 
gouge. Patented in U. S. and 13 foreign coun- 
tries. Try one 10 DAYS WITHOUT A 
PENNY'S RISK. You'll be delighted. Free 
book on Rupture and convincing facts mailed 
ix>stpaid in plain sealed envelojie. Address 
BROOKS APPLUNCE CO.. 107G Suie Street. Marshall, Mick. 
please mention Popular Mechanics 
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M MIRACLE 
LWALLCLEiVNER 




Banishes Drudgery..^ 
And Saves Costly 
Redecoratinyf 



\ 

I 



The 
New Way! 



Just out! The newest and 
most welcome household in - 
ventionof theaiie! Nothinii 
like it ever before. Cleans 
walls, ceiling like mat^ic. 
Also window shades, upholstered 
furniture, felt hats, etc. Every 
home needs it — wants it. Mall 
coupon at once for liberal intro- 
ductory sample offer. 



Revolutionary Invention Pays Agents 




Everywhere 

o 



UP 
TO 



$ 



The Old Way 



$84 in 3 Days 

"Enclosed find an- 
other order, the re- 
sult of 3 days' work. 
My clear profit 
amounted to over 
$84," writes C. 
Manning, Ohio, a 
spare-time worker. 



NCE again American genius 
has taken the country by 
storm— with a remarkable new 
kind of household device that every 
housewife has prayed for! It's an amazmg 
housecleaning invention that cleans by a 
combination of suction and friction. No such 
simple, mechanical cleaner was ever heard of 
before. Not only walls and ceilings can be 
cleaned by merely passing this device across 
the surface but also such things as window 
shades, upholstered furniture, etc. Think 
what a welcome relief from the old hated 
cleaning drudgery this means to millions of 
American housewives! And think of the easy 
money that awaits smart agents who get in on 
the ground floor with this sensational new 
seller! 

Big Money For You Everywhere 

Experienced salespeople will see at once that 
this linicly discovery has ALL the features 
that guarantee quick, steady profits, full or 
spare time, the year "round. Where else can 
you find a product with such an unlimited 
market? Each territory is still virgin for the 
MIRACLE Wall Cleaner, all the cream wait- 
ing to be grabbed off 
quick. Can you imagine 
a woman slicking to 
old, hard, slow cleaning 
methods when she can 
now let this light, inex- 
pensive invention do it 
for her like magic? Not 
after she sees the new 
Miracle Cleaner! 

A Sales Monopoly in 

Your Own Business 

There is nothing like 
the MIRACLE Cleaner. 
It gives you a monopoly 



90 



A WEEK! 



$5 in an Hour 

G. E. Watson, Wasb., re- 
ports proflta of $5 an hour 
just In his spare time. 
Otlier spare time woriters 
clean up from $3 to S5 in 
a single hour. 

$23 in 2 Hours 

"Every user Is a booster. 
I have made as high as 
S23 In 2 hours." says M. 
O. Kleven, No. Dakota. . 



on profits because it cannot be 
bought in stores or elsewhere. 
Everyone you sell makes a friend 
who will tell others, bringing 
automatic rejJeat profits. No wonder that 
under actual selling tests men and women have 
easily made as much as $8 and .$10 in a single 
hour with this discovery! Although the price 
is amazingly low, you make up to 170% profits 
on each sale. This means as high as $15 and $20 
the very first day is waiting for you! 
But the important thing is to get in on the 
ground floor, if you want to make this kind of 
money. Find out the full facts. Learn how you 
can become the local representative for this 
red-hot seller and 47 other fast-selling House- 
hold Specialties needed in every home. Test a 
sample of this new MIRACLE Cleaner at our 
risk. Get your Sales Outfit entirely FREE. 
This is an opportunity in a million. The facts 

cost just a 2c stamp. So mail the coupon below 
QUICK . . . NOW! 

KRISTEE Mfg. Co., 1352 Bar St., Akron, Ohio 

FREE OUTFIT OFFER 
AND SALES GUARANTEE 
Simply Mail Coupon NOW! 

KRISTEE MFG. CO., 
1352 Bar St. Akron, Ohio. 

Hush full details of the MIRACLE WALL 
CI.EAXER together with FREE OUTFIT 
and Introductory Sample Offer. Include cata- 
log of 47 other fast-selling Household Special- 
ties. No obligation. 



Name. 



Address. 



City. 



. State . 
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"Seldom see an 
I. C.S. graduate 



OUT OF A JOB- 
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TTn all the years I have known of the International Corre>- 
spondence Schools, 1 have seldom seen one of your graduates 
out of a job." 

A business executive made this Statement in a recent^ letter 
commenting on the I. C. S. graduates and students in his em- 
ploy and expressing regrets that it is necessary to reduce the 
personnel of his organization. 

"However," he added, "all I. C. S. graduates and students 
will be retained, for I realize their value in the conduct o£ 
my business." 

The reason I. C. S. men always have jobs is because they 
Bre trained men! You^ too, can be an I. C. S. man. In this ago 
of efficiency and specialization, to be an I. C. S. man means 
security for the present and assurance for the future. 

Mark the subject in which you are most interested. !Mail 
the coupon today. It has bcca the most important act in thou- 
sands of men's lives! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Vniceraal Univertitif" 
Box 5583-G ScPAnton, Penna. 

Without cost or oblldatlon, please send mo a copy of your book- 
let. "Who Wins and Why," and full particulars about the subject 
be/or« which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 



^Architect 

□ Architrcturnl Draftsmaa 

□ liulIdltiK Estimating 

□ Wood MlUworklng 

B Contractor and Uullder 
Structural Draftsmaa 

□ Structural Engineer 

B Electric Wlrind 
Electrical Engineer 

□ Electric Llclitlnd 

□ Weldlntr. Electric and Oas 

□ Reading Sliop Blueprints 

□ Telegraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Machinist □ Toolmaker 

□ Patternmaker 

□ Pipefitter □Tinsmith 

□ Bridge Engineer 



□ Automobile Mechanic 

□ Plumbing □ Steam Pitting 

□ Heating □ Ventilation 

□ Sheet Metal Worlier 

B Steam Engineer 
Steam Electric Engineer 

□ Civil Engineer 

□ Surveying and Mapping 

□ Ilefrigeratlon 

□ B. B. Locomotives 

□ K. B. Section Foreman 

□ H. B. Bridge and Building Foreman 

□ Air Brakes □ Train Operation 

□ illgliway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Bnilorraaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 



_ . □ Woolen Manufacturing 

□ Bridge and Building Foreman □ Agriculture □ Fruit Growing 

□ Gas Engines □ Diesel Engines □ Poultry Farming Q Badlo 
□Aviation Engines GMarino Engineer 



BUSINESS TRAI 

iBuslness Management □ 
JOtBce Management □ 
] Industrial Management □ 
3 Personnel Management □ 
] Traffic Management □ 
1 Accountancy □ Cost Accountant □ 
IC. P. Accountant □ 
] Bookkeeping □ 
] Secretarial Work □ 
] Spanish □ French □ 
1 Salesmanship □ Adrertislng □ 



NING COURSES 

Business Correspondence 
Lettering Sliow Carils □ Signs 
Stenography and Typing 
Compieto Commercial 
Civil Service □ Mall Carrier 
Ballway Mail Clerk 
Grade School Subjects 
High School Subjects 
College Preparatory 
Illustrating □ Cartooning 
Lumber Dealer 



Name Age- 
Address. 

City State 



Occupation 

// you retide in Canada, lend this coupon to the International Cor- 
respondence Schools. Canadian. Limited, itorUreal, Canada 




Usin^ Tobacco 

Perhaps you've tried to stop using tobacco 
only to find that the habit has such a hold on you 
that you gave up trying. 

You know, better than anyone else, whether tobacco is 
hurting you, and if itis, thatsooneror later, it will undermine 
your health. Heart trouble, indigestion, dyspepsia, nervous- 
ness, insomnia, pooreyesight — these and many other disorders 
can often be traced directly to the use of tobaccoj according 
to good medical authority. Besides it is an expensive, utterly 
uselcM habit. 

Let Us Help You To 

Banish The Habit 

No matter how firm a grip tobacco haa on yoa^o matter 

whether you've been smoking cisara, pipe or cigarettes or 
chewing plug or fine cut for a month or 50 years— Tobacco Redesmer 
will in most cases remove all cravinpr for tobacco in any form in a very 
few days. It does its worlc so guiclsly thut all tobacco "hunger" ia 
Kone almost before you know It. The desire for a smoke or chew 
usually begins to decrease after the very first dose. 

Tobacco liedeemer contains no hubit-forming drugs of any kind — it IS 
in no sense a tobacco substitute. It docs notcause/'^ — ' 
the slightest shock to the nervous system; on/ 
the contrary, it often helps to quiet the nerVLs/ 
and make you feel better in every way. 

SEND for PROOF 



Get onr free booklet. It tells you all abeot 

the deadly effects of tobacco and howeasy 
it is now to quit. We will also send yot] 
copies of letters from confirmed users 
telling howthis simple, home-treatment^ 
freed them absolutely from the habit. 
Just mail coupon— or a postal will do. 




NEWELL PHARMACAL CO. 



Dept. 999 St. Louis, Mo. 

Send me wfthont obligation to me in any way, proof that Tobacco 
Redeemer will positively free me from the Tot>acco Habit or my money 
will be refanded. 



Name , 



Street and Nc. 
Xbwn 



•.State.. •MMsaM* 
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you WANT TO EARN 
MORE MONEY — you 
WANT TO BE SURE OF 
STEADY EMPLOYMENT— 
YOU WANT TO BE CER- 
TAIN OF YOUR FUTURE 
—HERE THEN IS THE 
OPPORTUNITY YOU 
HAVE WAITED FOR. 



Start Now-Uarn RADIO at H 



ome 



— and get into the world's fastest 
growing and best paying industry. 

Here is a blazing message to real, red- 
blooded he-men. 

"Broadcasting stations use engineers, operators, 
and maintenance men and pay $40 to $100 a 
week and up. 

"Manufacturers and their jobbers and dealers 
employ thousands of men as engineers, fore- 
men, inspectors, testers, service men, sales- 
men and managers and pay $40 to $150 and 
$200 a week. 

"Sound picture concerns and public address 
systems use engineers, installation and main- 
tenance experts, etc., and pay $40 to $200 
a week and up. 

"Manufacturers of photo-electric cell equip- 
ment (Radio's electric eye) use designers, 
adaption engineers, installation men and sales- 
men at salaries ranging from $40 to $200 a 
week and up. 

"Steamship companies employ hundreds oF 
Radio operators, give world-wide travel, at 
salaries of $85 to $200 a month and all 
expenses." 

Why, then, slave away at $20 or $25 or 
$30 a week on a back-breaking no-future 
job, when Radio offers you such wonder- 
ful opportunity for good pay and early 
advancement? 

The Opportunity of a Lifetime 

Never before in the history of American industry 
has such a chance been available to the average 
working man. And the opportunity is open to 
any normal, ambitious man — regardless of age, 
schooling or experience — to any man who is will- 
ing to spend an average of 30 minutes a day for a 
few months time, in learning the theory and prac- 
tical application of all Radio devices, old and new. 

You will be taught at home, in your spare time, 
easily and quickly, and your training will be under 
the actual supervision of a group of Radio's most 
prominent business men and engineers. Your train- 
ing will be practical, too, and right up-to-the- 
minute. 



TELEVISION 
TALKING PICTURES 
SOUND SYSTEM 
PHOTO CELL WORK 

Sixteen Manufacturers Endorse. 

This course of home-training is unqualifiedly 
endorsed by sixteen of Radio's oldest, largest 
and most progressive manufacturers, among 
whom are — 



Brunswick 

Crosley 

Fada 



Majestic 

Sirombcrg-Carlson 
and 



Phlico Zenith 

The constant and ever-increasing demand for 
trained men in this field has been brought 
about by the almost unheard of rapid growth 
of Radio and its sister industries — SOUND 
PICTURES, PUBLIC ADDRESS SYSTEMS, 
PHOTO-ELECTRIC CELL EOUIPMENT 
and TELEVISION. 

Jobs — Exceptionally Good 
Pay — Big Future 

Where only hundreds of men were em- 
ployed a few years ago, thousands are em- 
ployed today. Where a few years a30 a 



hundred jobs paid $50 to $75 a 
week, there are thousands of such 
jobs today. And there will be 
thousands more of such jobs for 
trained men in the next few years to 
come, because Radio is growing 
tremendously fast. 

That's why this call for trained men. 

That's why this chance for ambitious 
men to train at home, in their spare 
time, for this important work. 
Badly as the Radio Industry itself 
needs these trained men, it has no 
time to train them. It is too busy 
with its more important problems of 
manufacture and distribution. 
So the actual training of men for 
Radio's better-paying jobs has be- 
come the task of the Radio and 
Television Institute, of Chicago. 

Men are being enrolled for this 
training NOW. 



Now, Then 



If you are interested in bettering 
your position — if you want to get 
out of a small-pay, no-future job, 
into good-pay, big-future work — 
fill in the coupon belov*/ and send 
it to us at once. 

There will be no obligation. And 
it will certainly pay you to in- 
vestigate. 



FREE OPPORTUNITY BOOK COUPON 



RADIO AND TELEVISION INSTITUTE, 
Dept. 1 2, 21 30 Lawrence Ave., Chicaso. 

Please send me a copy of your Opportunity Book and full particulars of your plan for 
helping men into good pay positions in the Radio field. 



NAME. 



ADDRESS 



CITY STATE. 



Whrn icritint/ to (idvrrtisers please mention Poimlitr Mechanics 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

FOLLOW him throuRh all the excitement of his chase 
of the counterleit gang. See how a crafty operatpr 
works. Telltale finger prints on the lamp stand in 
the murdered girl's room! Th;- operator's cigarette case 
is handled by the unsusjjecting gangsters, and a great 
mystery is solved. Belter than liction. It's true, every 
wordol it. No obligation. Just send the coupon and get— 

FREE! 

The Confidential Reports 
No. 38 Made to His Gliiet 

And the best part of it all is this. It may open your eyes 
to the great future for YOU as a highly paid Finger Print 
Expert. More men are needed right now. This school 
has taken men just like you and trained them for high 
official positions. This is the kind of work you would 
like. Days full of excitement. Big salaries. Rewards. 

Can you meet tlds test? 

Can you read and write? Are you ambitious? Would you 
give 30 minutes a day of your spare time preparing 
yourself for this profession? Answer "yes "and I'll 
show you how to attain all this. Send the coupon and 
I'll also send the Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunnyside Ave^ Dept. 13-52 Chicaeo, niinoia 



Institute of Applied Science 

1920 Sunnyside Ave., Dept. 13-52 Chicago. Illinoi* 

Gentlemen: — Without any obligation whatever, send 
me the Reports of Operator No. 38, also your illustrated 
Free Book on Finger Prints and your low prices and 
Easy Terms Offer. Literature will NOT be sent to boys 
under 17 years of age. 



■ Name 



j Addnts 



Agt 



^^^R^'fWftU?LOW PRICES 

a(^^ii.T GOOORICH-U^.- FIRESTONE 
FISK AND OTHER TIRES 



LOW PRICES 



WITH EACH ORDER 
FOR 2 TIRES 

MOW-TAKITIRC PKESSUtt 
TMRMNSIMWAUOFTIRE 




LOWEST Prices on EarthI 

Thoasandfl of satisfied tiro users all over 
fhelJ..S.A .will vnuch for thel.( ING. II ARD 
SERVICE, under severest road cuudltiora 
of our standard brand tires reconstructed 
by the ORIGINAL SKt;RET VOKK FRO- 
CESS. To introduce this eenuine tire valtio 
to TOO, thil bitr responsible company 
offera. ABSOLUTELY FREE > modern 
tire saave with each 2 tires ordered— Dow 
take pressure through aide wall of tire in 
a iifTr— no fnsa— no dirt. OUR 16 YEARS 
IN BUSINESS makes it possible to offer 
tires at LOWEST PRICES in history. 
Cuaranteedto givel2 months'service 

Don't Delay — Order Today 

CORD Tires BALLOON Tires 
Size Tires Tubes Size Tires Tubes 



$2.20 f l.Ou 



32x4 4 

83x4 »i 



2.2S 
2.70 
2.9S 
2.95 
2.9S 
3. SO 
3.20 
3.20 
3.45 
3.60 
3.60 
4.45 



1.00 
1.15 
1.15 
1.16 

I.IG 
1.45 
1. 45 
1.45 
1.75 
1.75 
1.75 



Another SiTes 



29x4. 4052. 30tl. 10 



29x4.60 
30x4.50 
28x4.75 
29x4.75 
30z4.»& 
29x6.00 
30x6.00 
28x5.25 
30x5.25 
31x6.25 
30x5.77 
30x6.00 
31xB.00 
32x6.00 
.'«X6.II0 
32x6.20 



2.40 
2.45 
2.45 
2.45 
2.90 
2.95 
2.95 
2.95 
2.95 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.50 



1.15 
1.20 
1.20 
1.20 
1.35 
1.35 
1.35 
1.35 
1..35 
1.35 
1.40 
1.40 
1.40 
1.40 
1.46 
I.6S 



DEALERS 
IWAN TED 

I Send only 51.00 deposit with each tire 
' ordered. W« ahip balancoC, O. D. Deduct 
6perccnt if cash iofull accompanies order. 

TUBES BRAND NEW - GUARANTEED 

TircM fuiliHK to ifivo 12 tnutittiit* H«-rvico replaced at ball price. 

YORK TIRE & RUBBER CO.,Dept. 809-A 

38SS-S9 Cottage Grove Ave. Chicago, III. 




Learn to Dance 

You can learn all the modern dances — the latest 
Tango steps, the new Fox Tr<»ts, dreamy Waltzes, 
smart Collegiate Steps, and popular Society Steps 
at home, easilv and o'lirkly. Slew chart method 
makes dancing as simple as A-B-C, No music or 

fiurtncr roMuircd. Don't b»* a wallflower. L«arn to dnnr**. 
( ompiet© conr»p — 285 pac«8. &4 illuBtrations, sent on 5 Di»y«' 
Frtrc Trial. Eciuali $30.00 rourae. Smd no money. Pay 
po«tmnn only SI. 1*8. plus pontaco upon arrival. Money back 
jf not delicbted. CataJos Free. 

Franklin Pub, Co., 800 No, Clark St., Dept, 9^2^ Chicago 

Government Positions 

Clork Carriers, Rural Carriers, Railway Mail 
Clerk.'', Postmasters, Department Clerks, and many 
otlieis. Splendid salaries, easy work, vacation 

witli pay. Only common school education required. Ex- 
aminations often. 44,817 appointed last year Send for 
our Civil Service CataloR No. G. COLUMBIAN COR- 
RESPONDENCE COLLEGE, Washington. D. C. 



AVIATION 

Information 



FREE 



S««<f tt« your nam« and addraaa for full Information rofardhtg tho Aviation and 
Alrplsn* bualnoaa. Find out about th« many grant opportunltl** now opon and 
how w« proparo you at homa, during apara tlma. to qualify- Our naw book 
**Opportunltlaa In the Airplano Induatry*' also aant fraa M you anawor at onco. 



AMERICAN SCHOOL OF AVIATION 



Dept. 1352 



3601 Michigan Ave. 



CHICAGO 



OA DDCCnO Chickens, ducks, gees* 
OU DnkbUdand turkeys. Purebred 
tested hardy northern raised Gold Seal stock 
Fowls, eggs, baby chicks, lowest prices. 

CA vears exiierience and my large new 
OM Catalog and Breeders' Guide FREE. 
.A. Weber Co. Box 2S, Mankato, Minn. 




CONDON'S GIANT 
EVERBEARING 




TOMATO 

■QUEEN OF THE IMARKET." Big IMoney IMakor. 
Large, solid fruit; excellent canner. Tu in- 

trnduce to you our Northern Grown Live 
Seed.s and Plant.s, we will mail you 125 seeds 

of Condon's Giant Cvorboarlns Tomato and wmvin 
our RiK I9:<2 Cataluir of Sovds. PlnnU, li If lilt 
Shrubs, 192-Haire Book tells how, 1 Illili 
and when to plant. Send 2c stamp to rover postairo. 

Pricaa Lowor Than Evar Bafora 
CONDON BROS., SEEDSMEN 

Rock River Valiey S-ed Farm 
BOX 122 ROCKFORD. ILLINOIS 



When iC7'itinp to advertisers i^leasc mention Popular Mechanics 
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FREESampleSAVASOLE 



Amaiing^ Plastic Leather 
Invention Revolutionizes 

Shoe 




«orn down. 
'^"Sv To Resent to 

repaired' 
SAVASOLE. 



^'^^ /«hS^ repaired 

'so hammer. ^^^^ 
^*„nd breaks 
"*''*flU«l in and 
are IJi ,,n wltn a 
covered «P^' ^ar 

Vmaker'8 cost- 1 





Made $135 in Week 

I gave up my former con- 
nection where I ranged in 
earnings from $315 to 
$386 per month. I started 
out with three gross of 
Savasole. Since that time, 
my earnings have netted 
me over $135 per week 
and I am sure that I will 
soon hit $200 per week. 
Savasole has solved my 
financial problems, and 
you are the whitest bunch 
of people to work for I 
ever saw. G. C. Miller. 



Bulldi 

up 
Leather 
or Rubber Heels 



Mail Coupon for Free Sample on Leather 



I am determined to put a FREE SAMPLE OF SAVASOLE in the 
hands of every man and woman who is ambitious to share in 
Savasole's success! I want you to test for yourself this amazing 
discovery of mine — without a penny of cost. See how Savasole 

builds smooth, waterproof, leatherlike new soles on any old shoes for as little as 9c 
a pair! You will then know why city workers, farmers, housewives, everybody snaps 
up this perfectftl protluct which is such a blessing in hard times — why you can make so 
niucli nionev. Just mail the coupon — bond no money — get your FREE SAMPLE! 

What SAVASOLE Is— What It Does 



Savasole is a scientific " jilastic leather" 
invention that does away forever with 
costly shoe repair bills. It puts new .soles on 
old worn out shoes. It spreads on easily with 
an old knife and fills in all holes, cracks and 



worn spots. Let it dry over night and in tlie 
morning you have a brand new sole that i) 
smooth; thick and waterproof; that looks and 
wears like leather. Rebuilds run down heels, too, 
and is good for repairing 11)01 other articles. 



I'll Help You Start 

I give you unlimited cooperation. You 
can become my District Manager and 
have sub-agents of your own. And be- 
sides your liberal daily cash commissions, 
you can share big bonuses and extra 
awards! Only Sava.«ole can use the gen- 
uine Bollman Double-action Cement 
process, on which patents have been ap- 
plied for. And genuine perfected Sava- 
sole is gunrnnteetl sntisfactory. People 
order and re-order it for shoes, boots, 
harness, rubbers, cuts in auto tires — 1001 
uses. Beware of imitations. 



Exclusive Rights! 

I'll show you how to start as my repre- 
sentative and immediately — without ex- 
perience — earn money like G. C. Miller. 
Read his story above. lie is only one 
of hundrcfls who are making real money 
with S.\V.\i«C)M:. I cxpi'ct a flood of 
an.swers to this offer. Somehody in your 
town is going to Ri't my FHKK SAMPLE — 
start taking those big cash profits — "sew 
up" the exclusive st-lllng rlghtsl You can 
be that lucky representative if you act 
PROMPTLY. Clip, nil in and rush back 
the above coupon for your FHEE SAMPLE 
and lifetime opportunity TODAY! Address 
me personally. R. R. Bollman, Pres. 



THE PERFECT MANUFACTURING COMPANY 

B-30 Daylisht Bldg. Cincinnati, Ohio 



I 
I 
I 
I 
I 
I 
I 

I Name 

I 
I 

\ Town State . 



Mall This Coupon Today 

R. R. Bollman. President 
PERFECT MFG. CO.. 
Dept. B-30 Daylight Bldg., 
Cincinnati, Ohio 

Dear Mr. Bollman: Please send me FREE 
sample of Sava.sole and details of how 
I can make up to S42 a day. I am not 
obligated. 



Address. 



When rcritin;/ to advertisers please mention Popular ^^ec1^anics 
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WINIiysBIKE 

AND 300 OTHEkt BIG PRIZES 

RawI ^^^^ flashy new bike without a 
wn/ DO/a 5^5t; Latest model; fully 

equipped in every way. Enameled in brown and white. 
, Chromium plated. Built for speed and easy running. 
Besides this motorbike, you can win oyer 300 other 
prizes and earn CASH PROFITS! All you need to do 
is deliyer three well-known magazines to regular 
customers. It's easy. Mail the coupon today, and 



we'll start you. 



You can also win this model 
"CurtLss Uobln" plane. 
Thirty-inoh wing span. 
Actually flies. A beauty I 




MAIL THE COUPON 

II( rr\s vour i lianc' to ^ t any 
prize you want without cost! 
UlkPH. airplanes, sl.'ds, skates, 
flashlights, clothlni; and athletic 
equipment. Besides--, you can 
earn CAWH PROKITS. Mall 

the roiiixin nttw. 



j Mr. Jim Thayer, Dept. 240 

I The Crowell Publishing Co., Springfield, Ohio. 

' Dear .7im: I want to earn MONEY an.l I'UIZE.S. Start me as 
I a salesman at once. 



Name. 



Address . 



1 Cit> 




. Stato 



Be a 
Civil 
Engineer! 




n/or MORE PAY learn 
RAFTING 



Cyclopedia of 
Civil 
Engineering 

7 Creat volumes. 
2800 paiics. 
1600 illustrations. 
New edition just 
off the press, by 
twelve of America's 
greatest eniiineers. 
Includes: Surveying, 
bridges, railroads, 
steel structures, 
municipal engineer- 
ing, water supply, 
road building, etc. 

Spanish Grain Flexible 
Covars Gold Stampad 

Loaned 

Free! W 

To prove you can learn Civil 
EnKia<*crini[ nt hnnir in 
your spare time. And be- 
caura no deBrriptioii here 
could do h jiu*tice. to let 
you see for yourself the 

■cope and Birnpliciiy, I lit* 
authority and quality of 
tKifl sreitt humt? tcndins 

course. Coat and terms are 
within your rpuoh. Send 
no money— just mail the 
coupon. 



Earn 
$S000 

a Year— and Up! 

"CIVIL E.VGINEERING" — in plain En^lifh 
writti»n nn ymi run tindfrpfnnd it. pvon if you have 
onlv a limited education. Prepares you for a wrll- 
paid niilrond striirturnl or publir works poAitidn. 
Covers every branrh of Civil Ensineerinc prartire. 
At cince a rpudins rourMt for the anibilioiis student 
and an authoritative refsrencc work for the ex- 
p<Ti€'nr«"d cnginrer. Borrow u set — frre. L<t>ok ovrr 
the test qiiefitions whirh help you master each 
mib^ect quickly. Mail (hr roujion trithout obliga- 
tion today! 

Ameriean Teebnieal Soeletjr 

Dept. C-219 Chlcafto 



American Technical Society. 
Dept. C-219, Chicaito 

I want to BORROW Ihf CIVIL ENGINEER- 
ING Cyrlopcdia (or in dnyn FREE. I wiM 
cindly pay the frw c^nta etprcM, but I am to 
pay nuthinx for the l.ian of the 7 bic volumes 
if I return them within 10 davit. If I wifih to 
keep them 1 will acnd yttu $2 after the 10 days, 
then $2 a month until Mpecial advertiBinft price 

S39.gO ia paid. Send 1931 Edition. 



• Name 

a 

; Address 

5 (Attach letter staUng age. occupation, 
; employer's name and address) 



When writing please mention Popular Mechanics 



From 

An 
ENGI- 
NEER 

Practical Home training UNTIL IN POSITION. Salary 
paid Draftsmen t50 to {75 per week and ap. I'll train • 
uamber of selected students on practical work as Draftsmen, 
or improve your present job to eet a raise. 1 furnish yoa all tools and 
drawing table. Write for FREEP AY-RAISING Drafting Book. 
EWaiWEER DOBE, 1981 Latvronc* Av*., DIv. 13-52 Chieago 




SOMETHING DIFFERENT 

The EVERLASTING MATCH 
S'p*?^ »25 A DAY 

Sella on sight. An everlasting match — a 
my.stery cigar lighter — asrientillo marvel. New 
ignition principle — no flint or triction. Sample 
and money-making sales plan — 25c. Gold, silver or 
chromium plated sample SI. Atenli — wtlle lot propoiilln. 

NEW METHOD MANUFACTURING CO. 
DESK P-2 New Method Bldg. BRADFORD, PA. 




Deaf 20 Years 

But now I hear and will tell aay 
deaf person FREE, who \vrites me, 
how I got back my hearing, and re- 
lievedhead noises byasimple,invisible, 
inexpensive methodwhich I myself discovered. 
Geo. H. Wilson, President 
Wilson E^r Drum Company, Inc. 
1348 Todd Bldg., Louisville, Ky. 





FOR HMR MO SCJtLPI ^_ 

A sinprle application stops that miserable itch^tngr. 



A ainKle bottle corrects scalp irritations. A Proven 
Germicide, delicately perfumed, safe for adults 
and childre n. World s largest seller at D ruggiata, 
Barbers, 



B«auty 
Parlors. 



GUARANTEED 
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The 
97-Pound 

Weakling. . 

who .hecame**T7ie Worlds 
Most Perfectly 
Developed 



Mi 



an 



''I'll Prove to You in 
7 Days that YOU, too, 
Can be this NEW IVIANT' 

—CHARLES ATLAS 

WHEN I say I can make yon over into a man of Riant power 
and cncrKJ'. I know what I'm talking about. I've seen my 
new system of body development, Dynamic-Tension, transform 
luindreds of weaker, punier men than you into Atlas Champions. 

Take myself, for instance! I used to weigh only 97 pounds. 
1 was a' sickly scare-crow. Then I discoveretl Dynamic-Tension. 
It gave me a body that twice won me the title "The World's 
Most Perfectly Developed Man." It'll work just as hxn, a clianRe 
in you, tool I'm so sure of it that I make you this amazing 
offer: At my own risk I'll Kive yon PROOF in just seven s 
that I can make you over into this NEW MA.\. I'll beyin 
training you on approval. If you don't notice a marvelous 
change in yourself luilhin a week you don't owe me a cent. 

No "ifs," "ands," or "maybes." Just tell me where you 
want handsome, steel-cable muscles. Are you fat and Habbv? 
Or skinny and gawky? Are you short-winded, pei)l< 
you hold bark and lot others walk off with tlir iirrttirst Rirls 
best jobs, etc.? Give me just 7 days! I'll PRO\'E to you 
that I can make you a healthy, confident, powerful HE^ 
MAN. 

Dynamic-Tension is an entirely N.ATUR.AL method. 
No mechanical apparatus to strain your heart and other 
vital organs. No pills, special foods, "rays" or other 
unnatural, artificial contraptions. Only a few minutes 
of your spare time daily is enough to show amazing 
results — and it's actually fun! Dynamic-Tension does 
the work. 

Send for FREE BOOK 

Mail the coupon riglit now for full details and 
I'll send you niy illustrated book, "Everlasting 
Health and Strength." Tells all about my "PvHam- 
ic- Tension" inctliixl. Slif)ws .ictiial pliotus of men 
I've made into Atlas Cliampions. Supplies the 
facts you need to know about your condition. It's 
a valuable book! And it's FREE. Send for your 
copy today. Mail the coupon to me personally. 
CHARLES ATLA.S. Dept. 8-P, 133 East 23rd 
Street, New 'Vork City. 




NOTE: 

No other Physical 
Instructor in the 
World has ever 
DARED make 
such an Offer! 



-Name 



Address 



CHARLES ATLAS 

Dept. 8.P 

133 East 2Jrd Street, New "Vork City 

I want the proof that your system of 
"Dynamic-Tension" will make a New Man 
of me — give me a healthy, husky body and big 
muscular development. Send me your free 
book, "Everlasting Health and Strength." 
This request places me under no obligation. 

(Please i)rint or write plainly) 



City 



State., 
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H. C. LEWIS, Prssldant 

Radio Division, Coyne Electrical School 

' SOD S. Paulina St., Dapt. 22.3H, Chicago, III. 

I Dear Mr. Lewis: Send me your Big Free Radio Book and 
all detaila of your Special Offer. 



Name . 



I Address | 

I I 

I City Slate J 



Wlien writinff to advertisers i)lease mention Popular Mechanics 



Cl 



jterial 

I 
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Classified ^dvevtisements 

WOmJD'S BEST WANT AD MEDIUM 

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in March issue, copy should be in our office January 18th 



ADVERTISING AGENCIES 



OKT Into ailvertisiriK. Loam fiuirkly at 
home. Experience unnecessary. New ea.sy 
plan. No text books used. I'ractical work. 
Old estahlislied school. Semi name and ad- 
dress fur InterestiiiK free liooklet. Pace- 
I)avl3 School of AiIvertlslnK. Dept. ;i4;i2, 
:iH01 Michigan. Chii ago. 

ADVERTISE — BarRain value— 24 words 
In 24 representative Sunday newspapers $15; 
Free assistance with your ad.-s. sales letters, 
literature. Helpful Ad-Ouide shuwing best 
paying newspapers, magazines, rates, mail- 
ing lists, etc., free. Chicago Union Agency, 
Great Northern Bl dg., Ch icago^ ^ 

Itl'iFOKiO AdvertUing get our catalog. No 
charge. 2'> years in business. The largest 
classified agency in the world. Ankrum 
Advertising Agency. 100 No. LaSalle St., 
Clilcagn. Ill 

FREE — New 19:il Advertisers Rate Guide. 
44 pages. Includes everything. Lowest rates. 
K. H. Brown Advertising Agency. 140 8. 
Denrhnrn rblcagd. 

ADVEltTlSE Tn rural weeklies. Lists 
free. Meyer Agency, 4112 Hartford, St. 
I.iiuia. AIn. ^ 

TIME Counts In applying for patents. See 
pages i:i2 and K!."!. tlarence A. O'ISrien. 
Registered Patent Attorney, Washington, 
D. C. 



FOR ADVERTISERS 



REACH Sportsmen, swappers and mail or- 
der buyers in the West's best and largest 
outdoor sports magazine. .Ml Outdoors. 
12.000 circulation only $2..')0 per inch. I! in- 
sertions for price of two. Classified ads. :!c 
per word. Swap ads. 2c per word. All Out- 
doors. I'M. r),!4 - 257 S. Spring St.. Los 
-\ngeles. Calif. 

.\i>VEKTISE In 250 country town news- 
papers 28 words. $10. Lists free. All slates. 
Kcator. Hartford Itldg.. Chicago. 

ADVERTISING: 20 Words; 48 maga- 
zines (iOc; three insertions. $1.20. Inch dis- 
play, three months Jtl.OO; year $24.00. Mail- 
Ing Bureau. Lawndale. Cali f. . 

ADVERTISE o:i Magazines, 3 months. 
$6.00 inch. List, special offers, free. Evans 
King Co.. Box 072P. Wilmington. Delaware. 

24 WORDS— 70-95 Southeast weeklies, 
$3.90. S. Stout. WarmsprlnKS. Ga. 



AGENCIES WANTED 



TWO Experienced, able, responsible sales- 
men, desire agencies. Pacific coast. 302 Cor- 
bctt Building, Portland. Ore^-on. 



CIRCULAR MAILERS 



LATIN- AMERICA! Commercially unex- 
plored by you. 2.000.000 homes anxiously 
awaiting for your propositions. Exceptional 
opportunity for introducing new products, 
personal and household utilities, novelties. 
Send dime for samples and full information. 
Agents wanted. English or Spanish circu- 
lars (12" or smaller) mailed for $:!.000 thou- 
sand: .'!.5c hundred. Rush circulars to-day. 
Quick! Efticlent service guaranteed. Com- 
pania Intornacional. Box 1518, San Juan, 
Puerto Rico. 



MAILING LISTS 



4.000 SCHOOL Teachers (white) small 
towns covering ten state-. Price $10.00 cash. 
Prltchard. Box 1S02. Asheviile. N. C. 

MAILING Lists that get results. $0.()0 per 
hundred. $ii.oil per thousand. Genung, Box 
2."iii. llliaca. N. Y. 



SALES PROMOTION 



REVIVE Business! Stirring sales letter 
for your line $1.00. Advertising Aid, Box 
1103, San Pedro. Calif. 



AUTOMOBILES 



TIME Counts in applying for patents. See 
pages 132 and 133. Clarence A. O'Brien. 
Registered Patent Attorney, Washington. 
D. 0. 



DIRT Track Racing. Now you can break 
into the racing game. How to build racer, 
contest rules, speed, "revs" — Complete Il- 
lustrated treatise, postpaid $1.00. Ray 
Kims. Dept. H. Madisonville. Cincinnati. O. 

SHOP Notes for 1932. Get your copy now. 
Only a limited edition. Contains all the 
articles published in the Shop Notes depart- 
ment of Popular Mechanics Magazine during 
1931. Send 50 cents. If you want the set 
of Shop Note books consisting of 7 volumes 
including the 19:i2 number and 6 others is- 
sued previously we will send them C. O. D. 
for $:i.50. Poinilar Mechanics Press, Room 
SiiS, 200 E. Ontario St.. Chicago. 



AUTO SUPPLIES 



RADIATORS— Guaranteed. All standard 
makes. Save 40% to 759i! buying at whole- 
sale prices. Give models. Write for prices. 
Independent Radiator Co., 1119 So. Wabash, 
Chicag o. 

B.ARGAINS — Excellent repossessed com- 
pressors, battery chargers, test benches, car- 
washers. Terms. Trial. Write Ken's .\uto- 
motive Service. Box M-221. Troy. Ohio. 

ALL Steel trailer hitch, best on the mar- 
ket, $0.50 delivered. Money refunded if not 
satisfled. Ilagstrom Mfg. Co., Kansas City. 
Mo. 

GOOD Brakes one year $1.00. 'Beslolife 

brake dressing. Positive results. Glazed 

lining renewed. Brake Products Sales Co.. 

2905 E. 1st St.. Los Angeles. Calif. 

CHROMIUM Plating powder plates iron, 
steel, brass, copper and nickel, without elec- 
tricity or machinery. Guaranteed not to 
tarnish; % pint can $1.50 prepaid. Gun- 
metal C o.. Ave. J. Decatur, HI. 

FORD Model "A" car Including Model 
"AA" truck — just published, only book «f 
its kind and right up-to-the-mlnule. For 
all interested in the repair and maintenance 
of the new Ford. 545 pages, 251 lllus. 
Price $2.50. Sent postpaid upon receipt 
of price or COD. anywhere in U. S. 
Popular Mechanics Press, Room 807. 200 
E. Ontario St.. Chicago. 



AUTOMOBILE SERVICE EQUIPMENT 

BATTERY Charging is profitable. Buy 
our 15 battery capacity charger, $27.34. 
Adams-Barr. Columbus. Ohio. 

SUBSTANTI.VL Savings— repossessed com- 
pressors, battery chargers, test l>enches. car 
washers. Terms. Trial. Write Ken's Auto- 
mobile Service, Box M-222, Troy. Ohio. 



MtfTORCYCLES. BICYCLES AND 
SUPPLIES 



MOTORCYCLES $25 I'p. Easy terms. 
New Federal tires $4. Used tires $2.50. 
Engines for motorcycles, ice sleds, airplanes, 
boats, $15 to $75. Frames, forks, cylinders, 
saddles, handle bars $3. 3 spee<l assemblies, 
crank cases, pistons, generators, magnetos, 
wheels for motorcycles, airplanes $1. Good 
bicycles $9.50. Save dollars. Oldest house 
In U. S. Send 25c for catalogue. Price 
Cutter Dcninger, Rochester. N. Y. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheet for stamp, motorc.vcle acces- 
sories, largest line in America, lowest 
prices. Largest motorcycle mail order house 
in the United States. Rochester Harley 
Davidson Corporation. 129 West Main St., 
Rochester. N. Y. 

IIARLEY-DAVIDSON I sed parts at half 
price; also rebuilt motorcycles. Send 10c In 
postage for catalog. Western Motorcycle 
Company, 914 E. 15th Street. Kansas City. 
IMo. 



TYPEWRITERS. Radios, motorcycles, 
$5.00-$35.00. Knights. 1512 Locust. St. 
Louis. Mo. 

SEND 1,5c For illustrated used Motorcycle 
catalog. Large stock. Bargains. Indian 
parts. Accessories. Indian Motorcycle Sales, 
Kansas City. Mo. 

LOW Prices — Special bargains In Harley- 
Davldsons — 14 models. Send «c stamps for 
catalog. Knuth's. 2525 Fond du Lac Ave,, 
Milwaukee. Wis. 



REPAIR With good used parts, save H 
or more, state parts needed, no lists. J. B. 
Dahl. 3661 Archer Ave.. Chicago. 111. 

HENDERSON. Excelsior, Harley, Indian, 
used parts. ( dialogue, u logs pin 10c. Bal- 
lak, 100 N. 12th, St. Louis. Mo. 



BATTERIES 



GENUINE Edison farm lighting batteries. 
225 ampere cells. $2.50 each; 262 amperes. 
$.'!.00 each. See Jay Battery Company, 1302 
Boscobel Avenue, New York City. 



AVIATION 



8' PROPELLERS, New, $5.00; used 
$3.00. Glider wicker seats 95c. Telescope 
machine gun sights, new. $1.95. Stromberg 
carburetors, new, worth $150.00, sacrificed 
$2.95. Airplane dope. 95c gallon In 5. .Mr- 
plane cloth 15c yard. New navy fore and aft 
and lateral inclinometers 9"x(>" worth 
$25.00. sacridced $5.00. Air Transport. Gar- 
den City, N. Y. 

BE Sure that the motor you purchase for 
your light plane will fly It. Heath B-4 and 
Heath Henderson motors are guaranteed to 
fly and 7 years of constant performance 
prove It. For economy and reliability these 
motors cannot be equaled. Send lOe for 
large Illustrated booklet. Heath Aircraft 
('orp., Dept. KP-22. Niles. Michigan. 

TIME Counts In applying for patents. See 
pages 132 and l:!3. Clarence A. O'Brien. 
Registered Patent Attorney. Washington, 
D. C. 



BUILD Speedy aero-drlven Ice and snow- 
sleds. Plans $1.00. Parts furnished If 
wanted. Motors $25.00. Oceana Aeronau- 
tical Sales. Hart. Michigan. 

LAWRENCE 28. $G0. Henderson $75. 
Ace $10. Harley 74" $38. Propellers In- 
cluded. One-place monoplane $45. Send 10c 
for bargain list. Heine Motor Works. Or- 
wlgsburg. Pa. 

LOWEST Prices on used airplanes. Fold- 
er 10c. Federal Equipment Co.. Box 911. 
Cincinnati. Ohio, 

BALLOONS And parachutes. Stimulate 
business at airports. Investigate. Thomp- 
son Bros.. Aurora. Illinois. 

METAL Tipped Henderson propellers. 
$9.95; Fords, $12.50. Hibbs, Ft. Worth, 
Texas. 



FOUR "Aerodrive" Sled blueprints. $1. 
Aircraft supplies, propellers. Ostergaard 
Aircraft. Dunning. Chicago. 

SEND 5c For bundle of balsa, reeds and 
price list on supplies. Aero Shgp. 3050 
Hurlbut Ave.. Detroit. Mich. 

SEND For descriptive lliit of New, Re- 
built and Used Curtiss 0X5 and Hlspano 
Suiza .Airplane Engines. Herkman Machine 
Works. 4026 W. Lake St., Chicago, Illinois 

SPRUCE— Finished to size for airplanes. 

gliders, iceboats. Highest quality. Lowest 
prices. Mail sizes for quotation. Pike-Dial 
Lumber Co., 2257 Looinls. Chicago, 



BOATS, OUTBOARD MOTORS. ETC. 



WANTED — Old disappearing propeller 
boat once made somewhere New York. De- 
scribe; price; locate. Declare condition; age. 
Thorn Acres. Route 2. Niles. Mich. 

PROPELLERS. Pumps, stufnne boxes, 
bearings, etc. Wm. H. Baker, Pond St.. 
Quincy. Mass. 

BUILD Your own boat. Save over H and 
ha\e fun besides. Simplified instructions 
in Popular Mechanics New Boat Book, just 
out. are easy to follow. Every type of 
small boat covered, outboard, inboard, sail- 
ing and hand-propelled craft. In addition 
complete information on all phases of boat- 
ing needed by every boating enthusiast. 269 
pages. Fully illustrated. Postpaid ut>on 
receipt of price. $3.00 or will be gent C.O.D. 
anywhere in U. S. Popular Mechanics 
Press. Room 807. 200 E. Ontario St.. Chi- 
cago. 
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ARCHERY 



YOU Have never seen this ail liefore nor 
heard of such low prices on new kuik and 
archery tackle. Send for this free cataloK 
now! Outdoor Amusement Company, Dept. 

n. Clinton. Mo. 

AllCIlKUY Taiklc friiiii the Ozarks where 
raw material is nlentiful and .wnodcrafters 
exceptional. CataloK free. Outdoor .Mnuse- 
inent Coninanv. Clinton. Mo. 

MAKE Your Bow and Arrows. We sell 
materials. Send 2.")c for workini' instruc- 
tions and catalogue. Sldnev Archerj- Co.. 
Kidney. Ohio. 



CHALK TALKS 



LAUGH Producing program. $l.no. Cat- 
alog free. Balda, The Cartoonist, Oshkosh. 
WI». 



BOOKS AND PERIODICALS 



HYPNOTISM Easily learned. Lessons 
guaranteed. Postpaid $1.1(1. Smith Pub. 
" Co., Dept. 3. Sprlngfleld. Mass 

200 HANDBOOlvS, Trades, automobiles, 
etc. Shorthand, 2jc. Marr. BUO.j. Nasli- 
TiUe. Tenn. 

TWENTIKTFT Century business encyclo- 
pedia. $1.00. Particulars free. Nell Tasker, 
Shamokin. Pennsylvania. 

GOOD Books, magazines; stamp brlntis 
circulars. Goldenrod Company, Harrlsburg. 



SELL Books from our catalog. Earn big 
money. World famous house. Particular* 
free. Mcador Publishing Co.. 470-A Atlan- 
tlo Ave.. Boston. Mas.s. ^ 

LEARN The truth. Atheism. Darwinism 
answered, 15c. Supplement "debunking" 
Clarence Darrow. .">c. Free unemployed. 
Exponent. :i8:is Laclede. St. Louis. .Mo. 

OUTDOOR Sports for everyone— Enjoy 
them all year round with aid of book pub- 
lished by Popular Mechanics. This verita- 
ble encyclopedia not only furnishes hundreds 
Of ideas for new and popular sports for every 
season of the year, but also gives complete 
instruction for making the necessary eiiul'i- 
ment at very small cost. 330 panes-and fioO 
illustrations. Send today as liwik is full uf 
thrills and excitement for winter sport en- 
thusiasts. Mailed postpaid anywhere for $2, 
or will be sent C, O. I), to any address in 
U. S. Simply pay postman when delivered. 
Popular Mechanics Press, Rcoiu 8U2, 200 
East Ontario St., Chicago. 



GAMES. ENTERTAINMENTS AND PLAYS 



PLAYS, Operettas, musical comedies and 
minstrels, comedy and talking songs, black- 
face skits, vaudeville acts, monologs. dialogs, 
recitations, juvenile plays and songs, musical 
readings, entertainments, make-up goods. 
CataloK free. T. S. Denlson & Co., 623 
So. Wabash. Dept. 11, Chicago. 



MAGIC TRICKS, BOOKS AND JOKER 
NOVELTIES 



MAGIC— Tricks. Bonks and Suppllei For 
amateurs as well as the great professionals. 
Anyone can learn through our Instructions. 
Feature Acts In Mind-Reading. Spiritual- 
ism. Rope Ties, etc. Large Illustrated pro- 
fessional catalog, 20c. Chicago Magic Co., 
140 So. Dearborn St.. Dept. B. Chicago, III. 

M.VGICAL Cards. Ten different sets. 
Sample deck 10c. Mallway, 331 Hth, Brook- 
iyn. N. Y. 

"1000 WONDERS." Amaze and mystify! 
This famous magic book and catalog postpaid 
10c. Largest line. Lowest prices. Send 
today! Lyie Douglas, Station A-'j, Dallas. 
Texas. 

TELL Fortunes bv cards. Instruction 
chart 2."ic. <'alartco. Monterey. Calif. 

LE.ARN To escape from locked liandnitTs. 
trunks, safes, etc. Eight tricks explained 
2.'ic. Parr. Harrison. N. J, 

MAOIC Catalog 20c. Lynn, 103 Beach, 
Dept. 3. .Tersey City. N. J. 

JOIN International Society Junior Magi- 
clans, 2.'>c. Tricks free! Alount Morris. III. 

TRinC Catalogue, Illustrated. 10c. Oaks 
Slaglcal, Dept. 348. Oshkosh. Wise. 

CH.\LK-TALK Your way to pcrpnlarlty. 
Audiences at your feet If you learn how to 
entertain with a few simple pictures. Little 
artistic ability needed. •'How to Chalk 
Talk" tells what to say and what to draw. 
Profusely illustrated. Make money giving 
chalk talks. Just order on a postal. Pay 
postman $1.00 and postage when delivered. 
Popular Mechanics Press, Room 802, 200 
E. Ontario St.. Chicago. 111. 



LE.ARN To hypnotize. Instructive book on 
hypnotism, 10c. (Jeo. Fenner, 2101 Jeffer- 
siin l.iiuisville. K y. 

SPHINX, .Magicians' magazine, 3.3c. Cat- 
alogue of magic. 10c. Uulden Magic. 233 
W. •12nd St.. N. Y. 



MINERALS AND GEMS 



JIINER.VLS. Gems. ro<-ks, ores, for study 
or cabinet display. Splendid \alues. <iciii 
Shop, 13C, Kobrs Block. Helena, Montana. 



RADIO SETS AND SUPPLIES 



DYN.VMIC Speakers for midget radios, 
six Inch diameter $2.00, eight inch $2.23. 
231)0 ohm Held pentode transformer. Arlab 
Manufacturing Co., 1272 N. Wood St.. Chi- 
cago. I \L 

MAKE Money selling sensational new dol- 
lar radio. Agents sample set only fiOc. Ten. 
$3.00. IMelomlte. Falrmount Station. Kan- 
>as City. Mo. 

FLE.KIliLE Flat floor C(mductor». 110 
volts. Wire radios, refrigerator*, conveni- 
ence outlets, under carpets. 23', $1.00. 
I)ve Manufacturing Ciompany, Indianapolis, 
Ind. 

NEW 1932 Majestic radios $23.73. Others 
$1.00 up. Radio. 1114 Liberty Ave., Brook- 
lyn. N. Y. 

SHORT Wave, television kits for simple 
Inexpensive assembly. Illustrated folder. 
10c. Federal Radio & Telegraph Co.. Box 
911. Cinilnnati. Ohio. 

EDISON Recliargeable knockdown radio 
batteries. 90 volts. $3.00; HO, $7.00; l.so. 
$10.00. Free literature. See Jay Battery 
Company, 1302 Boscobel Avenue, New York 
City. 

MAKE Simple crystal radio. Crystal, with 
Instructions. 2.jc. Five $1.00. Melomlte, 
Falrmount Statiim. Ka n sas Ci ty. Mo. 

TIME Counts In applying for patents. See 
pages 132 and 133. tiarence .\. O'Brien. 
Registered Patent Attorney, Washington, 
D. C. 

LOOK! Handiest electric soldering Iron. 
Postpaid only 79c. Perrylron. Peru. Ind. 

GUARANTEED "Pocket Radio," $2.00. 
Catalogue. lOe. Nell Tasker, Shaniokln, 
Pennsylvania. 

"B" B.\TT1':RY Eliminators for 32 volt 
systems, $3.93 postpaid. Motors. $(1.50; 
"A" eliminators, $1.50. Meek, Rockbridge, 
111; , . 

RADIO — Very latest information neces- 
sary for proper operation, maintenance and 
service in Modern Radio Practice including 
Short Wave Hecelrers. New 22'1-page radio 
man's guide now available at only $1.00. 
Sent postiiaid upon receipt of price er 
CO D. anywhere in U. S. Popular Me- 
chanics Press, Room 807, 200 E. Ontario 
St.. Chicago. 



STAMP COLLECTING 



ONCE Every year, in January, we offer 
an amazing bargain to attract new collectors. 
This year's olTer surpasses our best prevlims 
offers: Panama In 1928 Issued a seJ of Lind- 
bergh .Airmail stamps to commemorate Col- 
onel Lindbergh's otficial visit. These stamps 
are now so scarce that few dealers have them 
and they will be rarities In the future. Their 
catalogue value Is 90c and their retail price 
almost full catalogue. We offer the complete 
set for nnlj* 23c to approval applicants. 
Globus Stamp Co., 268 - 4th Ave., New York 
City. 

TUB Biggest dollar— 100 foreign including 
Newfoundland. Persia, etc., for 40c: 1000 
mixed U. S. for 30c: 100 different U. S. 
with (Ivll and Spanish War revenues and 
old I8iil cover foi* 44c; 100 Latin-.Xmerlcans 
for 23c; 100 different from 30 countries for 
1.3c. All above with 1(10 hinges for $1 00, 
.\pprovaI selection with each order. New 
England Stamp Co.. Estal>lishcd 1S93, 33 
llromfleld Str ee t. Boston. M ass . 

200 ALL Different good U. S. for $1.00. 
New England Stamp Co. 

200 .STAMPS from 200 countries for $1.00. 
Neiv England S t amp Co. 

200 ALL Different Asiatic for $1.00. 
New England Stamp Co. 

200 ALL Different Africa for $1.00. 
New EnKl a n 1 1 Stamn Cn. 

10 niFFEHENT Afghanistan for 30c. 
New England Stamp C o. 

APPROVALS To tit Int. Jr. Album. 
New Entrlanil Stamn Co. 

SE.Nl) For new 19.i2 U. S. price list. 
New England Stamn Co. 

NEW Issues and airmails on approval. 
New England Stamp Co. 

SEND For complete sets on approval. 
New England Stamp Co. 



BIO Parade — A packet of more than twen- 
ty all different better grade stamps showing 
exciting scenes and records of nations at 
war. Includes fire-pot hurler; the storming 
of a city; hand-to-hand bayonet strugcle; 
bloody battle scenes; troop transport; red 
crn3.s stamp; dving soldier: victory stamps; 
etc. Send for this thrilling "Big Parade" 
packet at once — limited supply. Only 10c 
to approval anplicniits. W. A. Rowell, 5S 
Ciiriiliill. Boston. Mass. 

nfMENSE Triangle stamp! The largest 
in the world, an album giant (Spain 1930 
Columbus commemorative) Included in amaz- 
ing packet of thirty-four scarce varieties 
from dueer far-off lands; Rodl. Kouang- 
Tclieou. Gwalior, etc. .\bsolutely no com- 
mon European varieties to mar the high 
ouallty of this wonderful packet. Only 10c 
(coin) to approval applicants. Vogue Stamp 
Co Dept. P:!. Port Cliesler. N. Y. 

SCARCE Airmail and triangle. Beautiful 
Uruguay "flying horse" airmail and scarce 
Guatemala triangle (smallest In the world) 
are included in our big packet of no differ- 
ent stamps from Aloultes. Grand Liban, 
Venezuela. British and French Colonies, etc. 
.\I1 for 3c to approval applicants. Big Il- 
lustrated lists free with each order. Write 
tmlay! Mystic Stamp Co.. (Dept. 80), Cam- 
den. New York. 

ANCHER'S $$$ Outfit— only 12c. Fine 
triangle stamp, set German stamps (pre- 
war) value millions dollars, perforation 
gauge and mme scale, airmail set. interest- 
ing stamp smallest republic, newspaper 
set, packet good stamps "Travancore. Klalay. 
Dutch Indies, etc.. fine pocket stock book. 
Entire outfit 12c to approval applicants. 
.\ncher Stamp Company. Ru t herfo rd. N. J. 

CANADA Airmail stamn free If you ask 
for approvals and send 1.3c for 23 different 
airmails nr 30 <lifferent Canada; both pack- 
ets only 23c. We list 3.30 countries In our 
dime packets. Lists free. Special bar- 
gains. 300 different. 2.3c; 1.000 different, 
73c; 2.000 different, $2.30. Victoria Stamp 
Co.. London. 4, Ontario. Canada. 

BRUNEI, (Native Scene), gigantic bl- 
colnred Persian airmail, Johore. Tanganyika. 
French Guiana Provisional. Grenada. 
Eritrea. Foreign Revenue. Kedah. Orange 
River Colony, Nyasaland Protectorate, and 
scarce genuine Baden, all for 3c to Introduce 
our famous approvals! Viking Stamp Co.. 
Sheepshead Bay Station. Brooklyn. N. Y. 

FREE 40 Different with approvals. Post- 
age 4c. Roman states essays ($11.10) scarce 
7.3c. Mooney's Stamps, 102G N. Kedzle, 
Chicago. 

WHOLESALE— Retail catalogues free up- 
on application. Midland Stampco, Toronto. 
Canada. 

FREE 25 French Cblonles with approTals. 
postage 2c. Potomac Stamp Co.. 3708 - 13th 
St . Washington. D. C. 

FREE Packet with approvals. Weaver. 819 
Spring St.. Shreveport. La. 

ST.AMPS On approval, reference. Haines 
Stamp Co.. 231 Market St., Lowell. Mass. 

FREE 25 British Colonies to approval ap- 
plicants. A. Mastro & Co.. 37-33, 97th St., 
Corona. L. r. 

LARGEST Stamp in the world! Bare 
China Wild Goose special delivery (tamp 
(value 73c) for only 5c to approval appli- 
cants. Supply limited. Positively only one 
to a customer. Western Philatelisti. 6021 
Harper. M'>2. Chicago. 

40^^ PROFIT Selling U. S. stamps, write. 
National Stamp Company. Box 428. Chica go. 

33 UNITED States commemorative. Al- 
bania, etc.. .3c. Approvals. Dennie, 7763 
Lo^an, Detroit. 

ST. THO^fAS:- 12 Varieties r,c with ap- 
provals. .Vllion. .Vngnla. Ind. 

1000 ASSORTED U. S. stamps, 2.3c. Au- 
hurn Stamp Co.. Syracuse. N S". 

23 BRITISH Colonials 3c to approval ap- 
pllcanta. Clarence Coleman, Some rvlUe, N. J. 

PENNY Approvals that satisfy. Nell 
Gronberg. Box 3441. Philadelphia. Pa. 

LIBERI.X Triangle, two other triangles In 
our packet 33 different stamps 3c. Crowder 
Company, Carroll, Baltimore. Md. 

THE Bargain of a century. Look at these 
peaches: Zanibezia, New Guinea. Inhambane. 
Lourenzo Marques, Uhangi. Monaco, and 
nniltltude others. Also useful gift. All only 
10 cents to approval applicants. Goldwater, 
1827 Amethyst Street, Bronx, New York. 

PACKET Giant stamps (including world's 
largest, valued 73c) only 10c to approval ap- 
plicants. Gem Co.. 1830 Unlonport Road, 
New York. 

ONE Cent approvals and complete, sets. 
Packet free. References necessary. Lester 
King. 742 North 104th St.. Seattle. Wash. 
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A SNAP— 300 Different foreign and CO 
different U. S. stanips. IncludlnK $1 value, 
for only 2.')e. Free with each order, our 
|)ainphlet telling "How To Make A Stamp 
Collection Properly." together with our 
price lists of albums, supplies and hundreds 
of barRains in sets, packet, etc. Queen 
City Stamp <'o. . Koom 'M. 001 Race St.. 
Cincinnati. Ohio. 

120 DIFFKKKNT. Includini! Vnited 
States Comniemoratlves. to approval appli- 
cants sending 4 cents. Trlcity Staiiipco, 
Rnck Island. 111. 

WALLKT For stamps, with fifty stamps 
to approval applicants 10c. Trenton Stamp, 
788 Beatty, Trenton. N. J. 

BEAUTIFUL French Ciolonles sets. A 
dime each. B. E. Cheek, 70« Plaza Hotel, 
Houston. T exas. 

SET" 4 HonKkongs to approval applicants 
sending 4c postage. Masclic. oSO.'i Seminary 
Court. Oakland. Califo rnia. 

NINE Nyassa triangles 18c; witli approv- 
als l.'ic. Purser Pope. Avondale. Georgia. 

2"> GKKKCK lOc (Coini. Penny approvals. 
Neptune S'ampco. Box 20."i2. Ventnor. N. J. 

$1.00 U. S. postai;e due 10c to applicants 
for better grade approvals. DeLlsle. 702 
Harding. San Jose. Calif. 

FIFTY Different United States ten cents 
to applicants for bargain penny appro als. 
Knodle. 1942 N. Talbott. Ind ian apoli s. Ind. 

TOI.XNOKKS From Austria. Nyas«a. 
scarce Saxony, etc.. 10c to approval apidl- 
rants. Parker. 10 Charlotte Road, Marble- 
head. Ma ss. 

FUKIO— Thrlllini! jungleland packet! Iraq 

(Winged Bulli. Tunis (Fighting Arab). Li- 
beria (Jungle Village). Congo (l-;xplorer 
Stanley), many others, also lists, valuable 
coupons, dandy penny approvals — everything 
4c postage. Mldwooil Stampco. MIdwood Sta- 
tlon. Brooklyn. X. Y. 

BRITISH Colonies. HO different 10c. 
Browne. 90 Kemper. \Vollastnn. Mass. 

PACKET. $2 Catalogue value. 10c. Ap- 
proval applicants only. We buy stamps. 
Buying list 10c. Hornell Stampco, llornell, 
K. Y. 

REAL Bargains. Stamps ^c up. Josiah 
Babcock, St. .lo seph. M ic h. 

NEWFOUNDLAND 19:!2 Catalogue free. 
Prices average .'iS^c. Scott. Rev. Butler, 
St. Oenrges. Newfoundland. 

SPKtTAI., — Packet of 100 stamps, includ- 
ing United Slates. Congo. Slum. LHieria, 
Tunis, etc.. 10c to approval appliiants. Paul 
Wilde 1fi4.T Carrie. St. Louis. Mo. 

:!00 DIFFERENT Stamps 20c: .'iHO. ySc. 
Michael. 912 Ho. 2::rd. Bellwood. III. 

COLLECTORS! For exchanging stamps, 
illustrated postcards with 2(iO(l collectors. 
Ask American booklet lli2. Registre Echang- 
Igites. ."1 Passage Bureau. Paris. France. 

PREMIUMS Galore with approvals 4c. 
Reference. Edward Neal. San Mateo. Calif. 

FREB 100 Different stamps with approv- 
als. Postage 2 cents. Badger ."^tamp Co., 
Sfilwaukce. Wis. 

WONDERFUL Packet nf 40 stamps from 
strange countries — Fiji. Tasninniii. Mnzarn- 
l>i(|Ue. Slam. etc.. Including smallest stamp 
10c. (No Europe.) 9 Nyassa triangles 20c. 
2.'> Cuba 10c. Bargain Stamp Co.. 277P 
West 2:! St.. New York. 

* FREE .10 Stamps to approval applicants. 
Box 241. Garv. Indiana 

P.ACKET Of fine stamps from I'nlted 
States, Canada. .Vewfoundland. including 
$2.00 I'. S.. Canada >Iap. also comniemora- 
tlves from the above countries. Only 10c 
lit approval applicants. Jackson. Box 864. 
'Ilmmins. Ont.. Canada. 

100 STAJfPS 10c With 00% approvals. 
R. Lcp. Taniaroa. Illinois. 

FORTY Different United States and price- 
list 12c. (W/c approvals. Seldenberg, Ba- 
roda. Mich. 

FIJI. Brunei. Airmail, Zanzibar. Tan- 
ranylka. Mauritius. Kenya. In packet 49 
different 'hard to-gct" stamps, fie only to 
approval applicants. Kenwood Stamp Com- 
pany. riiH Kenwood. Glendale. California. 

SETS Of Abyssinia, Corea. Triangles, also 
Liberia. Nyassa. etc. All for lOr to approv- 
al applicants. LaKu*. Ilainmonton. N. J. 

BICENTENNIAL Offer— 10c! Airmail and 
six other attraitive sets. Tliree packets, ap- 
provals, Deering. 104 Albion. Somerville. 

Mass. 

FREB, Fine British Colonial packet. 5c 
postage. litghtbovvn. Snulhsea. England. 

3.' DIFFERENT United States L'lC to ap- 
proval applicants. C. .\. Leeson; 266 Shel- 
dralfe Blvd.. Toronto 12. Canada. 

FREE— Beautiful Canadian pictorials to 
approval applicants. Porter, Box 3031, Win- 
nipeg, Canada. 



12 GIGANTIC Pooler stanips 5c. King 
Stampco. Webster Groves. Mu. 

EUREKA. Wiat is it? Write. Ask. 
Box 1089. Vanccuncr. Canada. , 

25 DIFFERENT United States .".c to ap- 
plicants for ic approvals. Webers Stamp 
Shoppe. I.i77 Park. Plalnlleld. N. J. 

I'NITKD States on approvals. Huber, 
3551 Penn No. Minneapolis. Minn. 

TRIANGLK.S— Eiglit different triangle 
stamps Including Guatemala (world's soiall- 
est), Latvia (air maili. Lii)eria. Nyassa 
only lllc to ai)|iroval applicants. Paul Re- 
vere Slamii Co., Box 40. Astor Station, 
Boston. 

200 DIFFERI:NT Triangle, airmail, etc., 
10c. R. H. ( Hilton. 1211 W. 37 Place. Los 
Angeles. Calif. 

SAN Marino set and 50 different stamps, 
5c to approval a'lplicants. Malboro .Stamp 
fo.. Ifi.iil East Fifth Street. Brooklyn. N. Y. 

FINL.VND Free large list. Shenltz. Box 
9901'. City Hall .\nnex. New York. 

U. S. Packet 55 different, many commem- 
oratives. 20c. Coiiley Stamps. Copley. Ohio. 

TEN Newfoundlands 5c to approval appll- 
cants. Prall. Somerville. New Jerse y. 

CASH Ready for United States collections. 
Write l)oak. Fresno. Ohio. 

657^! FINE V. S. Br. Col., etc. Refer- 
ence, iilcase. Box 111. Minneapolis. Minn. 

AIR Mails, unused. 50 different 48c; 30 
different 22c. liuffliam. Lake Ave., Racine, 
Wisconsin. 

ILLUSTRATICD Album holding 3500 
stamps to api)roval applicants 20c. Swan 
Stamps. C05 Svvan. Dunkirk. New Yo rk. 

STAMPS Bought. sold. exchanged. 
Ritchie. Box 743. Watertown. So. Dak. 

FINE I'ennv approvals; write Stearns. 
915 Sybil. Ann Arbor. M ichigan. 

80 STAMPS From 80 different countries, 
10c. Reimers. 30 N. LaSalle. Chicago. 

NV.\S.VI..ANI> Protectorate and 25 other 
British Colonics 4c to approval a|)|>licant3. 
Frank Ewing. Box 09.t. Cleveland. Ohio. 

100 DIFFEllE.NT British Colonies Includ- 
ing scarce old New Brunswick. Newfound, 
land < 'anada c omiocmoratlves 25c to api)rov- 
al applicants. Reid Stamp Company. 008 
Y'onge Str eet . To ronto. 

AIRMAILS. Itattic scene, vulcaiio. native 
rulers, locomotive. South .\mcrioan stamps. 
45 different including 15 Canada — .5c. if you 
reciuest api)rotals. Glendale Stamp Co.. 
1342 P Lind e n. Glendale. Calif. 

limo MIXED U. S. 25c. pound U. S. 55c. 
Wcatlierby. Lakewood. Ohio. 

T.W.NOr Touva triangle! This scarce 
triangle and packet Vatican, .\ndorra. Libia, 
etc. only ^c with lists and aiMirovals. Sem- 
iiiolc ("oiiipany. 121-l)ruld . Bal timore. Md. 

2(m DIFFERENT 10c. 25 Jai>an Klc. r,0% 
discount aiiprovals. Covert Stami). 39 State, 
Itocliester. N. Y. 

FltKE: Curious set .\zerbaljan to ap- 
proval applicants. Coinmemoratlves, U. S. 
British Colcmials. Air Maili. Rledell, 
Greensburg, Pa. 

100 DIFF. 10c; 1000 Mixed <10c-; 25 dlff. 
IT. S. 2.5c; 1000 hinges 1.5c; album (inc. 
Price list and approvals sent wljh every 
order. C. Stegman, .5941 Cote Brilliant 
Ave., St. Louis. Mo. 

WHOLESALE Catalog for dealer^. Illus- 
trated. Postage 5c. Frank Co., 4900 Clial- 
grove. Balti more , Md. 

ABYSSINIA Rhino. (Catalogs 4.5c), also 
packet .\ndorra. Oltre. Glulia. Eplrus. Ni- 
geria. Mozaiid>lc|ue. Malay, etc.. only 5c 
with approvals and lists. Pilgrime Stampco. 
Mount Washin gton. INId. 

PAPUA (Lakatol boat). Zanzibar. lrac|. 
Johore, Lebanon. Transvaal, etc.. ii; our 
packet 57 different. .5c with approvals ancl 
lists. Monumental Stampsco, Arlington-203, 
Baltimore. Md. 

20 BRAZIL 10c Approvals included. Man- 
tle .'Stamp Co.. London. Canada. 

1000 UNIVERSAL Hinges 10c; lists free. 
Harvey Te ep le. Decatur. Ind iana. 

JOI.N .'stami) hunters' club, membership 
magazine, hobby hound. Iflc. Edgar Snyder. 
Printer, 3 Churchill. Y'nungstown. Ohio. 

PERFORATION Gauge free with approv- 
als! B. C. Stamp Exchange. Rutl and, fan. 

REQUEST Our ciuality stamps on approv- 
al. Thousands of stamps Ic to 3c each. 
Dandy premium 2c. Extra large selections 
recpilre references. Keigtvin Stampco. Vine- 
land. N. J. 

FREE!! 15 Pictorial stamps. Postage 2c. 
F. Roberts. 901 Fourth. Bay City, Michigan. 

E.XCELLE.NT Jlixture 2000 stamps. Large 
variety including .Africa, Asia. Latin .Amer- 
ica, etc. Price only $1.00. Longacre Shop. 
106 West 42 St., New York, N. Y. 



80% DISCOUNT Off Scotts many hard 
to get nineteenth century stamps. Refer- 
ences please. Hubert Codwlso, Garland St.. 
Lynn. Mass. ; 

33'3% CASH Commission, no investment, 
selling >tamps up to most expensive. Price 
50% bclcjw Scott. Unsold stamps return- 
able. References. Lux Stamp Co., 803 
Fairmnimt Place, New Y'ork. 

RAROTONGA. 15 U. S. (Air mall, coin- 
memoratlves. etc) with approvals. 10 South 
.Vmerica— 5c. Hudson Co.. Plalnfleld. N. J 
R.VRE China .Airmail showing airplane 
flying over Great Wall of (lilna; also A'atl- 
can City stamp. Nyassa. Morocco — ancl 51 
other fine stamps. All for -"c with reciuest 
fur approvals. R. O. Howard. 243 Waver- 
ly .Ave.. Newton. Mass. 

SI.VM Five free to approval applicants. 
Bernard Karch. Middle River. Maryland. 

PACKET 52 Different from Alaoultes. 
Lebanon. Slam, etc., also watermark de- 
tector and rare old Hawaiian stamp — all 
for only 5c to apiiroval applicants. High- 
lancl Stamp Co.. Newton HIg lilai icls. Mass. 

PACKET Rare diamond shaped stamps 
10c to approval apivlicants. J. Pawlicrek, 
Pine Island. N. Y. 

FREE 0 Different Luxemburg to approval 
api)licants. E. I). Stamp Co.. 3905 Forest 
Park Ave.. Baltimore. Md. 

ILLI'STRATED United States list, price 
50c. large complete United States price list. 
1932. free. Stanley Gibbons, 38P Park 
Row. N. Y. 

300 DIFFERENT Stamna 20c: 600 ,50c: 
1.100. $1: 2.00(1. $3. Fred Onken. 630 
79th St.. Brooklyn. N. Y. 

PENNY Approvals. ."..IIOU Sudan. < onsio. 
Nyassa, Liberia, etc. .Also 14.000 averagin'4 
1 '-4c. Philatelic Exchange. Huntington. W. 
Va. 

STAMPS. Sent on approval at 50'^^ dis- 
count. Fred Herzberg. 207 So. Washingtuii 
St.. Wheaton. Ill, 

BEST One cent approvals in .America. 
F. Hand. 1117 So. 00th St.. Philadelphia. 

ATTRACTIVE Approvals. United States, 
etc. Noeiiuis Stamp Co., 312 East 23rd 
Street. New York. 

50 DIFF. United States, lists and ap- 
provals. 12c. Robert Ilaynes. Point Place. 
Toledo, Ohio, 

WHOLESALE Catalog for deilers: 4c 

postage. Grossman. 102 W. 42 nd. New York. 

FREE Stamp collection — contains Salvado' . 
Turkey, .\frica. etc., 2c postage. 10 differ- 
ent triangles 2.5c. 1000 hinges 7c. Scott's 
1932 catalogue. $1.85. Approvals sent. 
Tatham Slam|>co. West Springfield. Mass. 

FREE! Loose leaf postage stamp album 
at rate of 8 iiagcs each month given with 
subscription to monthly journal. Send 2c 
stamp for prosivectus, T'nited Stamp Co., 
Marcicictte Blilg.. < lilcago III, 

301 DIFFERENT 10c To approval appli- 
cants only. Free list of bari-'aln packets. 
Kansas City Stamp Co., Lee Bldg., Kansas 
City. Mo. 

150 GOOD Mixed foreign stamps, 3c. 
Stanton. East Lyme, Conn. 

.500 DIFFERENT Stamps for 23e. Big 
collection including Armenia. Andorra. 
Flume, Spanish Morocco. Kenya. Liberia. 
Memel. Nigeria. Quellmane. Syria. Victoria. 
Vatican City and other hard-to-get coun- 
tries. Catalog value over $10.00, Price 
cmly 2,5c to approval applicants. Illustrated 
lists free. Loma Stamp Company, 4231 42nd 
St.. San Diego. Cali f. 

FREE— $1.00 U. S. postage Lincoln me- 
morial free, if you write for our 56 page 
price-list of U. 'S. and foreign stamps. 
2.000 Illustrations and fine stamps nn ap- 
proval. Hussinan Stamp Co., 620-3 Olive 
St.. St. I^uiis. Mo. 

J4 VARIETIES Cuban stamps. 10 rents. 
List of stamps free. Chambers Stamp Co.. 
1 11 P. Nassau. New York City. N. Y. 

OXLY 5c. 33 Different stamps Including 
scarce Latvian triangular airmail stamps, 
10 airmail. 12 United .States (early Issues, 
commemoratlves. etc.) and 10 Canada. Ap- 
provals and Illustrated prlcelist sent nrith 
each order. Curhan Stamp Company, Glou- 
eester. Mass. 

STAMPS Sent on approval at 70% dis- 
count. Reference required. Emory Benoli, 

Hanover, Pa. 

FREE Outfit! 52 stamps, hinges, pocket 
wallet. Postage 4c. Approvals. United 
Philatelists. South Berkeley. Calif. 

27 LICHTENSTEIN 4c To approval ap- 
plicants. Hagen, Box 129. Sioux FaLs. 
S. Dak. 

STAMP Agents outfit sent free. Paul 
Coinish, Schenectady. N. Y. 
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BOYS Wanted — Everywhere. Show our 
big l)arKain stamp assortments to friends. 
We trust you and pay you splendid cash 
commi.ssions. Fast sellers. Earn money 
with our new plan. Dandy free premium if 
.vou write us at once. LeRoy Stamp Co., 
ni'O W. Jackson Blvd.. Chicago. III. 

CAICOS Islands— .\lso early Vnited 
Rates. Uganda. Lourenzmarques, Congo's 
Salvador, Jlonte Carlo, Prince Islands. Can- 
ada. I'hangi— "Countries collectnrs haven't 
got" — Free for 5c postage. Hurry! For 
your, now. Empire Stamp Company, To- 

ronto. Canada. 

•AI/rHOUGII My stock of stamps is 
ade(|uate to take care of business fur years 
to come, yet results were so far beyond my 
expectations that with the help I had, I 
was unable to take care of further new 
customers." Such are the reports received 
from advertisers using space under this 
classification. Your offer should do e<iually 
as well. For further information as to 
rates, closing dates, etc.. write M. L. Rund, 
Manager. Classified Advertising. Popular 
A'cchanics Magazine, 200 G. Ontario St., 
Chlcaso, III. 



RARE COINS 



OLD Money wanted. Will pay fifty dol- 
lars for nickel of 1913 with Liberty head, 
(no buffalo). We pay cash premiums for 
all rare coins. Send -le for larce coin fold- 
er. May mean much profit to vou. Nuiuis- 
matic Co.. Dept. H. Ft. Worth . Tex. 

60 DIFFKRKNT Foreign coins $1. 12 
different Confederate notes $1. 12 large cop- 
per cents $1. Ten dates half dimes $1. Six 
dates 3c pieces 40 cents. T. S. gold dollar, 
very fine. $2.25. .T ohn Z ug. Bowie. M d. 

ANCIKNT India dlimo copper coin. 2 crisp 
notes and catalog 10c. George Best, Cedar 
Ra pids. Iowa. 

FINE Foreign copper and nickel coin. 4 
crisp notes and catalog 10c. M. Flgg. Box 
283. Cedar Kiiplds. la. 

50,000 COINS, .Medals, papermoncy. Lists 
free. Nagy. 8P South IS th. Ph 1 1 adel nh i a^ 

UNCIRCI'LATKD Medals— 1909 Hudson. 
15c. 1926 Ses<iul. 25c. Both 3.-ic. Beau- 
ties. L. Phancuf, 424 Magnetic, Mar- 
quette, Mich. 

COWMKMOnATIVE Coins for sale nt low 
prices. Price list and old coin lOe. Towns 
Davis, Box 1791. Huntington. W. Ya. 

UNITKU Slates. Large ceni. nvo-ceni 
bronze, three-cent nickel and bargain list. 
2.5c. Thirteen dates large cents, $1.00. 
George CotTIn, Grcenw ood Mountain. M a ine^ 

I'NITKD States white cent and bargain 
selling price list 10c. Arcy, Box 483. Mus- 
kogee. Okla. 

SIX Genuine Confederate bills, face value 
$38.50, only 50c. Paul Summers, Sagerton. 
Texas. 

20 DIFFERENT Coins 2.-|f : 68 different, 
$1.00. Bishoff. Nn. Kansas City. Mo 

20 COINS 50c. Three cent (nickel I 12c. 
Price list 4e. Lloyd, 1821 Main, Dallas, 
Tex. 

20 COINS 2.tc. 20 Bills 25c. Oddehon, 
Box 681. Kansas City. Mo. 

100 FOUEIGN Coins $1.00; 10 white 
cents 65c: Norse American Commemorative 
half-dollar ortagnnal medals $1.65. S. 
Drutz. Box 749. Saranac Lake. N. Y. 

BEGINNERS! Free! Foreign coin and 
bargain lists. Daurer, Box 825Z, South 
Bend. Ind. 

SEND lOc For 5 different coins and cata- 
log or 50c for 25 different. Troyer Coin 
Co.. La Fontai ne . Ind. 

PAPERMONEY— 100 Different Confeder- 
ate, Mexico, etc., $1.00. Stamp and coin 
approvals sent. Tatham Stampco, West 
Springfield. Mass. 

OLD Coins, large fall selling catalog of 
coins for sale, free to col!e<*tors only. Cata- 
log nnnting prices paid for coins, ten cents. 
William Hessleln, lOlA Tremont St.. Bos- 
ton. Mass. 

7 DIFFERENT Coins. 11 bills and cata- 
log. 25c. Creamer's. 1112 Somerset. Balti- 
more. Marv'and. 

GET Profit and pleasure In collecting old 
coins. Send 10c for large Illustrated coin 
catalog. You'll be deligbted with it. Send 
for it right now. B. Max Mehl, Nnmls- 
matist, Mehl Bldg. . Dept. P. Fort Worth. 
Tex. Largest Rare Coin Firm In the IT. S. 

CALIFORNIA Gold— Quarter size, 27c; 
$% size 5:ic: 3c piece and catalog. lOe. 
Korman Shultz. Box 746. Salt Lake, ftah. 

2 COINS. 5 Notes and catalogue 10c. 
Lester White. Box 66. West Newton, Mas s. 

START Your coin collection now. Write 
for my monthly purchase plan. Wiseman, 
Box 605, Huntington, W. Va. 



RARE ITnlted States and foreign coins, 
war medals and decorations. Selling cata- 
logue. 10c. Alexis Mengelie. Colorado 
Springs, Colorado. 

$5 TO $500 Each paid for old coins. 
Many very valuable. Keep all old money. 
(Jet posted. Send 10 cents for illustrated 
coin value book. 4x6. Guaranteed prices. 
We buy and sell. Coin Exchange. Box 6, 
Le Boy. N. Y. 



CAMERAS AND PHOTO FINISHING 



BARGAINS— Hundreds of them listed in 
our new Itargain book. Send for your copy 
today free. You will find listed bargains 
such as these: 3V4x5^4 Eastman kodak with 
rapid rectilinear lens, second hand $7.45: or 
a IGmra. Pathex camera $7.25. Central 
Cainera Co., 2.!0 .'Jouth Wabash Ave., Dept. 
PM-2F, Ch»a;jo, 111. 

M.\KE Money in photography. Learn 
duickly at home. Spare or full time. New 
plan. Nothing like It. Experience unneces- 
sary. American School of Photography. 
Dept. 3431. 3601 Michigan Avenue. Chicago. 

QUARTER Buys 3 enlargements or prints 
6x8. Force, 2007 Eye, Washington. D. C. 

BEAT'TIFUL .5x7 enlargement 10c. Send 
your best negative now. Bill's Photo Studio. 
McAdoo, Pa. ^ 

FIRST Film developed, six prints and 
photo calendar from any negative 30c. 
Beautifully mounted 8x10 enlargement 40c. 
young Photo Service. 405 Bertha St.. Al- 
bany. N. Y. 

H.\VE You a camera? Write for free 
sample of our big magazine, showing how 
to make better pictures and earn money. 
American Photography. 116 Camera House. 
Boston, 17, Mass. 

YOUR Favorite kodak picture enlarged, 
size 5x7. 10c. Three for nuarter. min. 

Send best negative (film) today. .Address 
Darmer Photo Lab.. 221 Securities Bldg.. 
Pes Moines. Iowa. 

SPECIAL Trial offer: Developing any 
size roll 5 cents; prints 3 cents each. 
Beautiful 7 inch enlargement 20 cents. 
Send for special bargain list. Roanoke Photo 
FlniabinK Company. 209 Bell Avenue. Roan- 
oke. Virginia. 

.lUST Send your films and 25c. receive 
beautiful bordered pictures, enlargement, by 
return mall. .Meek. Hocklirldge. Illinois. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



BASS Bargalngrajn No. 208 is ready. 
Send 4c in stamps for the greatest motion 
picture camera, projector and accessory list 
in the world. A Risdon spring motor drive 
camera, 3.5 lens for $22.50. 100 ft. Key- 
stone automatic camera at $35.00. 100 feet 
of standard Eastman negative at $3.00. 400 
ft. DeVry motor drive 16m»i. projector, 
$15.50. Hundreds of bargains, text books 
and accessories. Send four cents at once for 
.vour copy to the camera headquarters. Bass 
Camera Company. 179 West JIadlsnn Street, 
CliUago, Illinois. 

$1,250 FOR Original phuteplay story. 
Our sales department sold unknown autlior's 
first story for al)Ove amount. We revise 
copyright and submit in studios stories for 
talking pictures. Being located In the 
heart of motion picture Industry \vr know 
production reiiuiriments. Established 191". 
Free booklet. Universal Scenario ( ompany, 
200 Meyer Illdg.. Western and .Sierra Vista. 
Hollywood. Calif. 

T.ALKTE .And movie producers are clam- 
oring for new short story ideas, plots, etc. 
Perhaps you can write one that we can shape 
and sell for you. One writer (V.M.) re- 
reived $3,000. New York best market. 
Write now for free booklet, witlioiit obliga- 
tion -How To Write For the Talkies! Dan- 
lei O'Malley Company Inc., Suite P, 1776 
Broadway, New Yo rk. 

16mm. MOVIE Exchange Plan. 50 cents 
to exchange 100 foot film. 30 cents to ex- 
change 50 foot film. Send for large lists of 
films. Exclusive Movies, 732 S. Wabash, 
Chicago. 111. 

500 FEET 90c. odd reels $1.25. plus post- 
age. Lists. Hoffman Film Service, 57 
Broad. Albany, N. Y. 

16MM 5IOVIE Cameras and projectors, 
for the home, school, church anil business 
organization. Literature free. 1>. F. lilder 
& Company. Dept. .\-2, Chelsea. Mass. 

TIME Counts In applying for patents See 
pages 132 and 133. ( larence A. O'Rrien. 
Registered Patent Attorney. Washington, 
D. C. 



SUPER-SPEED Panchromatic 16mn). neg- 
ative, including processing. 100 ft., $6.,50; 
panchromatic negative Including developing 
and printing. 16mm., $5.95; 35mm., $6.95. 
Movie cameras. projectors. films, etc., 
bought -excbangcd-sold. Lists free. Zebr- 
bach. P. O. Bo x 2089U. At lanta. Georgia^ 

SPECIAL DeVry G 16M millimeter projec- 
tors. List $88.00. Our price including 100' 
Chaplin films $35.00. Factory packed. Brand 
new. Milton Mendelwager, 192 Ave. B., 
Ba.vonne. N. .1.' 

looo FEET $1.50 List. Savatese. Box 
485. Hillsdale, New .lersey. 

injfM 100 Ft. complete stories $4.00. 
Thousand ft. 35MM film $1.00. Excelsior 
Film Co.. Cincinnati. 

BARGAINS. Machines. Films. Stereontl- 
cons. SlMes. National Equipment Company, 
Duluth. Minn. 

FILMS $1.00. Projectors $25.00. 10c colr. 
for lists. Box No. 6. Rosedale. Kansas. 

500 FEET 9.5c. Odd reels $1.35. Lowell 
Films. Allentown. Penna. 

DE VRY 16M Cameras $35. projectors 
$35. Special wholesale price to dealers. 
100 foot 16m negative $4.50. 16m films 2c 
foot, 35m cameras $25, projectors $35, com- 
edies $1. 35m negative stock 2c foot, kodak 
$4. Ray. 820 - 8th Ave.. New York. 

FILMS — 300 Feet western, comedy, or 
stunt— action $1.00 postpaid. Home Movies, 
Box '14. Minneapolis. Mi nn. 

WORLD'S Greatest "Passion Play" 18 
MM. (new) 5 reels. Rent or purchase. Write 
Hemenway Film Co.. 37 Cliurch Street. 
Boston. Mass. 



TRADE AND TECHNICAL SCHOOLS 



LEARN Watch repairing. Hlles School. 
5330 Mission St.. San Francisco. 

LEARN Bloe print reading. State your 

tr.nde. Carroll Ramsey, Drexol Building. 

T'hiladelphia. 

GUSIAS School trains thoroughly in shoe 
rebuilding, liat renovating, clothes pressing 
in short time. Guslas. 7 W. Division, 
Chicago. 

15.000 PROFIT Making formulas. Fol- 
lowing and many others: Acrldenta and emer- 
gencies, agriculture, alloys and amalgams, 
artist's materials, beverages, cements, glues, 
pastes, mucilages, bleaching, renovating, col- 
oring metals, dyeing glass, heat treatment 
of metals, household formulas, ice cream, 
confectionery, chewing gum. lapidary work, 
exterminating vermin, lubricants, paints, 
varnishes, photography, condiments, canning 
formulas, rubber, soap, candles, soldering, 
toilet preparations, perfumts. waterproofing, 
flreprooflng. writing materials. .lust write 
for "Scientific American Encyclopedia of 
Formulas." When postman hands you book 
pay $5.50 and postal charges. Popular Me- 
chanics Press, Room 802, 200 E. Ontario 
St.. Chicago. 111. 



TELEGRAPHY 



LEARN Wireless (Radio) and Morse 
Telegraphy. School, oldest, largest; en- 
dorsed l)y telegraph, radio and government 
officials. Expenses low — can earn part. 
Catalog free. Dodge's Institute, H Street, 
Valparaiso. Ind. 



BUSINESS OPPORTUNITIES 



THE Plastex industry needs manufactur- 
ers on small scale for big production of 
.\rt Goods. Novelties. Souvenirs, etc.. in 
Plastex and Marble Imitation. Experience 
imneccssary. 5c material makes $1 articles. 
Rubber moulds furnished for speed produc- 
tion. We place orders and bu.v goods. Small 
Investment brings big returns. Interesting 
booklet mailed free. Plastex Industries. 
Dept. A, 1085 Washington Avenue, New 
York. 

StTCCESSFTTL. New automatic food ma- 
chine turns raw materials worth $1 into 
$25.00 worth delicious daily-used food In 
5c. lOc, 20c fast-selling packages. Crowds 
stop to watch this attractive machine in ac- 
tion — and cannot resist buying. .\Iso un- 
limited wholesale business possibilities. 
You'll need reasonable capital. Write to<lay 
for Interesting details. .\ddress Manufac- 
turer. Riverside at First St.. Dundee. 111. 

BIO Profits in home made candies. Men 
and women earn $35 to $loo weekly at home, 
almost from first day. Practically no cash 
required. Successful manufacturer teaches 
trade secrets (by mall). We furnish every- 
thing. Free booklet explains. < 'apltol Candy 
School. Dept. AE-.5949. Washington. D. C. 

CAPITALIZE Your spare time. Wonder- 
ful opportunity. Particulars free. W. Key- 
ser, Irvington, N. J. 
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LIQUID Marble: made with dry composi- 
tion powder mixed wltti water. Costs 30 fts. 
eallon. Bruslied over coiurete products, wall- 
lioard. wood. Imitates best polislied glossy 
linish. Especially line for enaiiielinR, hurial 
vaults, garden furniture, tlower boxes, novel- 
ttea. statues, building trim, anything imag- 
inable. All colors and veinings. Send dime 
for marbleized samples and territory plan. 
Marbelike Co., Gra ylin g, Mich. 

SKLL Paints, enamels, varnishes, roof 
coatings, caulklngs. etc.. to stores, factories, 
painters and property owners. We manufac- 
ture the finest products, sold under a money- 
back guarantee. Kxcellent profits to right 
man. No capital reuuired. Distributors 
wanted. Write for particulars. Lasting 
Products Corp., Baltliuore. Mj. 

SUCCHKD With your own products. 
Make-sell them yourself. Formulas. Proc- 
esses, trade-secrets. Catalog free. B. Thax- 
ly Co., Washington. 1). C. 

FOR Sale, exclusive state rights to manu- 
facture and sell high grade waterless cleans- 
er. Flelg, 24.31 Wenzel Ave., Pittsburgh, 
Pa. 

FUKNITL'KE llellnlshlng ; job painting; 
handyman shop. Start .vours on nearly noth- 
ing: mostly all protit. .lohn ' Braceland, 
14.^9 South Ninth, Philadelphia. Pa. 

OPPOUTl NITIi;s--l nusual. fascinating, 
profitable. Stamped, addressed envelope 
brings particulars. Economy Sales Co., Dept. 
P.. Manchester, Iowa. 

BELL Mail order business at home will 
bring you many dollars protit. Start spare- 
time. Complete system explained free. Ad- 
dress Mall Order Success Club, Murfreesboro, 
Tennessee. 

SOUTH American export. Wanted novel 
and new articles that will be attractive for 
South .American market. We can assure 
large repeat business and steady income tor 
those with right merchandise. Interested 
largely in things that are brand new. South 
American Export Co., General Post Olflce 
Box 467, N ew York. 

I CLEARED ~$35.00 In one day making 
banners with the "Slgnograph. " Enclose 
JOc for ' Protit Plan." Arrow Signs, Hut- 
chinsun. Mi nn. 

BOOKS Full of money making ideas. 
Particulars 2c stamp. Publishers Syndi- 
cate. Saginaw, Mic h. 

FREE Formula catalog, latest money mak- 
frs. Western Chemical. Salem. Oreg on. 

COPYRIGHT Secret saves ten percent nut 
or stove coal. Satisfaction guaranteed. Com- 
plete Instructions one dollar. Strawbridge, 
General P. O. Box 4.1.1. X. Y. C. 

25 BEAI TY Formulas $1.00. Postpaid. 
Edgar Laboratories. Woodvllle. Mas s. 

BIG Profits selling by mail. Circulars 
free. Green. I.'i788 Parkside. Detroit. Mich. 

ST.AHT Coinpetitionless l)uslness. $2.'i re- 
(lulred. Stamped enveloiie brings Informa- 
tlon. RItal S9-1H - 241 Str.. Bellerose. N. Y. 

.'tc BRING.S Real money making iipportu- 
nlties. Octave Yerret. Racel a ml. I.oui s 1 a na^ 

SELL Funny joker's novelties and reap a 
harvest of dimes and quarters. 2.'>c •(colnl 
brings you samples and wholesale catalog. 
Fromnie. 794 E. 12.-ith. Cleveland. Ohio. 

MONEY Makers galore. Year I'ic. Cata- 
logues, magazines. Pennell Standard. Cov- 
Ington, Ke ntucky. 

EARN Up to $2."> weekly or more crowing 
mushrooms in your cellar or shed. Illustrat- 
ed booklet free. American Mushroom In- 
lUistrles. Dept. S02. Toronto. Ont. 

WANTED. Small article to distribute or 
manufacture. Drews, 916 Winnebago, Mil- 
waukee^ 

CHARTERS: Delaware: best, chcaiVest: 
free forms. Colonial Charter Co., Wllming- 
e.in. Del. 

EARN Large income with "chain" of pea- 
nut-chewlnK-Kum vemllng machines. Slart 
small capital. Particulars free. Robblns 
Corp., DeKalb and Broadway, Brooklyn, N. 



DO You need help now? If so. "New 
Hope" just off the press, is the verv book 
you need and sliould have. "Let us get 
money" is the way it starts. $1. Downing. 
l.S Greenongh .\v.. .lamaica Plain. Mass. 

WHY Look for work? Start your own 
business on small capital. Grow big. "Suc- 
cess Builders" tell how. Write Jemlson, 
4907 Rate Ave.. Chicago. 

l.'> FIU.MS That bought names. 10c. Gold- 
enrod Company. Harrisburg. Illin o is. 

LEARN To make men's ties. Quick mon- 
ey for smart people. No canvassing. Pat- 
tern and complete Instructions. Send $1.00 
to Itty Bitty Tie Shop, 330 Montgomery 
Street. Portland. Oregon. 

LEARN The collection business. Good In- 
come, quick results. Interesting booklet, 
"Skillful Collecting" free. National CioUec- 
tors Assn., Long St., Newark, Ohio. 



"SCHEMER." Alliance. Ohio. 32p month- 
ly, prints big $-getters. Subscriber reports 
$30,000 from one tip: another $23,000 from 
three schemes; another $10,000 from one 
formula. Get wise! Year, only $1.00: 3 
months. 23c. 

PROFITABLE. Clean home mall order 
business, $30. Sterling. Box lt;74, Denver, 
Colo. 

WE Start you in business, furnishing 
everything. Men and women, earn $40 to 
$100 weekly operating our original "New 
System Specialty Candy Factories." Begin 
home spare time. Unllnilte<l opportunity. 
Valuable booklet free. W. Hillyer Rags- 
daie. Drawer 4, East Orange. N. J. 

STABT A mail order business. Dollar 
saver. Booklet and literature tells how. 
Dime. Clayton Dawson. Coslio<'ton, Ohio. 

TWENTY 300% Profit propositions. Cir- 
culars free. Handy Specialties Co., Irvlng- 
ton. Xebr. 

BIO Profits in flavoring business! $1.30 
worth of Vanex concentrate makes gallon fin- 
est vanilla flavor worth $8.00 retail: sample 
lOc. Eston. Box (i8.S. itirmingham. Ala. 

TIME Counts In applying for patents 8«e 
pages i:i2 and i:!:i. ( larencc A. O'Brien. 
Registered Patent Attorney, Washington, 
D. C. 

WANTliD Reliable men or women for in- 
door work. PulTert Enterprises, Douglas, 
W^ash. 

INTERIOR Wall decoration is a valuai)le 
new book covering all the modern methods 
of artistic wall treatments. Practical work- 
ing instructions for both plain and decora- 
tive flnishos are given. 431 pages, illus- 
trated. Delivered to your door C. 0. D. 
Simply pay postman $4 and postage. Pop- 
ular Mechanics Press. Boom 802. 200 E. 
Ontario St. . Chicago. 

MANUFACTURER Wants quality distrib- 
utors for new Li<iuid Bakelite Coating. Re- 
cunilitions. waterproofs linoleum, auto tops, 
store fronts, trucks, wood, metal or rubber. 
IOii'> prolit. Stamlnlte Corporation, New 
Haven. Conn. ; 

I'Ol'COllN .Machines $13 up. Money mak- 
ers. Northsldes Co., 2117 Harding, Des 
Moines, l inva. 

MANUFACTURE Cliipped glass house 
numbers. Beveridge, l(>0-22 Locust, Ja- 
maica, N. Y . 

SIGNS And showcards easily painted. If 
you use Letter Patterns. Write fur free 
samples. John Rahn, G2120 Neva Ave., 

Chicago. 

"TI.MELY Tips" nioneyriiaking plans! 
Opportunities! Three sample copies 10c. 
Elite Magazines, 1821 East 101st. Cleve- 
land. Ohio. 

MIRRORS Resihered at home. Costs 
near 3 cents per square foot, you charge 73 
cents. Protltable business plating like new 
brassy, wcrn-olT autoparts. reflectors, table- 
ware, stoves, etc. OutHts furnished. Details 
free. Sprin kl e. Plater. 127. Marlon. Ind. 

.M.ML Order business fascinating and 
prolitable. Many earn thousands yearly. 
Begin small. No convasslng. nor personal 
contact. Inside pointers from riO years ex- 
perience. Send quirter for book, also batch 
of mail order Information. R. Brenlser, 
237 S. 21st. Philadelphia. 

WHOLESALE Directory .'iOO.noO articles 
10c. Other valuable information. Mnran 
Company. Wareham. Massachusetts. 

A BUSINESS Of your own maklnc— 
Sparkling Glass Name and Number plates. 
Checkerboards, signs. Big book and sam- 
ple free. E. Palmer. 340. Wooster. Ohio. 

M.MCE Yniir own products. Employ asrents 
yourself. Toilet articles, soap, extracts. 
We furnish everything. Valuable hook free. 
National Scicntiflc Laboratories. 1930 W, 
Brnad . Richmond. Ya. 

FIFTY Successful mall-order propositions. 
Address, K. Home. 3949 Metropolitan. Chi- 
cago. 

AAIATEUR Cartoonists: Sell your work. 
Write Smith's Service, PW1191. Weiiatcliee, 
Wash. 

SELL By mail. Books, novelties, bar- 
gains I I>arge prt)flt3. Particulars free. B. 
Elfcn. 323 S. Dearborn. Chicago. 

START Little business anywhere. Every- 
thing furnished. No canvassing. Maywood, 
PM-92.'! Broailwav. New York. 

BEST Books for $1. Formerly $2..30 to 
$3. Get these best sellers you have wanted 
to read: Abraham Lincoln (The Prairie 
Years) by Sandiiurg, Houdinl by Kellock. 
Henry the Eighth by Hackett, Napoleon by 
Ludwig. Meet General Grant by \Vo<iilwaril. 
Omnibus of Crime by Sayres, Vagabond 
.lourney Around the World by Franck. Royal 
Road to Romance by Hallburton. Postpaid 
upon receipt of price or CO. D. by mail any- 
where in U. S. Popular Mechanics Press, 
Room 801, 200 E. Ontario St., Chicago. 



ARTIFICIAL Marble sanitary flooring, 
instructions cohering wood or cement Hoor- 
ing hi inch thick, fireproof, all colors, low 
cost. Ornamental casting, concrete plaster 
papier-mache decorations, garden furniture, 
statuary, flexible molds, particulars and il- 
lustrations free. Chris. Mahler. Elmont, 
N. Y. 

INVENTIONS — Have you conceived onef 
There Is a long, winding road to travel be- 
fore your vision of rewards can be realized. 
Send for the new book "Inventions and Pat- 
ents. Their Development and Promotion" by 
an eminent authority. It is designed to 
guide the inventor on his way and help 
him avoid pitfalls. Will be sent C. O. D. 
Pay postman $2.50 plus postage when be 
hands you the package. Popular Mechanics 
Press, Room 802. 200 E. Ontario St.. Chi- 
cago; 

OPER.ATE Chain of vending and amu.se- 
ment machines. Be independent for life. 
Start small, grow big. P. Goodbody. 1826 
East Main Street. Roche ster. N. Y. 

CHEMI(;aL Expert will furnish formulas 
and trade secrets. All lines. Lists free. 
W. L. Cummings, Ph. D„ 228 Gordon Ave., 
Syracuse. N. Y. 

BIO Money at home plating auto parts, 
reflectors, mirrors, chandeliers: by new 
method: experience unnecessary. Outfltt 
furnished. Gunmetal Co.. Ave. N, Deca- 
tur. 111. 

FREE Booklet describes 67 plans for 
making $20-$100 weekly in home or omce 
business of your own. Elite Co., 81 Ellz- 
abeth St., New York. 

UNUSUAL — Uncommon specialties always 
sell best. Make these yourself from Miller's 
guaranteed formulas. Why work for others 
when others can be working for youT Latest 
eye-opening llterarature brings you many 
specialty propositions for you an independ- 
ent business. Miller Chemist, 706-Ii Chem- 
Ical Bldg.. Tampa. Fla. 

THAXLY Formulas produce perfect VTod- 
ucts. All lines, (dialog free. B. Thaxly 
Co.. Washington. D. C. . 

10.000 MONEY-MAKING Formulas. Tells 
you how to make and sell almost everything 
under the sun: cosmetics, mucilage, anti- 
freeze solutions, battery solutions, bever- 
ages, cheese, chewing gum. cleaning prepa- 
rations, extracts, hair preparations, inks, 
bluing, leather polish, mirrors, perfumes, 
polishes, typewriter ribbons, carbon paper, 
washing powders, liquid soap, and hundreds 
of other profitable articles. Send no money. 
Just write a postal for "Henley's 20th Cen- 
tury Book of Formulas." Pay postman post- 
age and $4. Popular Mechanics Press. 200 
K. Ontario St., Room 802, Ch icago. 

M.\KE .\rtllicial marble, colorful glossy 
tiles, no polishing: rather uncanny. Novel- 
ties, tabletops. bookends. floors, whetstones. 
Hard, inexpensive, fireproof, enamels wood. 
.Secret cement methods. .Vmazing samples 
2c. John A. Payn. 913 Grande Vista Drive, 
Los .Angeles. Calif. 

DISTRIBUTOR! Wholesale-retail bu4>- 
ness of your own may be started spare time. 
Complete information and samples. Write 
tcday. Tomorrow may be too late. Pays 
Hand .Soap. New Park Avenue, Hartford. 
Conn. 

BUSINESS Opportunity for right man. 
Conduct a profitable business under your 
name. In your own town. Dignified work 
and a winner. Write us at once. Diversi- 
fied Products Company. 1215 Jackson Ave.. 
Toledo. Ohio. 



CHEMISTRY 



BECOME Trained chemist. Thousands 
of opportunities— fascinating career. Learn 
at home. Complete experimental laboratory 
outfit given. Write for big free book. 
• Iiemlcal Institute, 19 Park Place. Dept. 
P232. New York. 

H.\NDBOOK For chemical experimenters, 
illustrated 30c. Experiment booklet l-3c. 
19.12 chemical catalogue 10c. General Chem- 
Ical Co.. Reading. Pa. 

CATALOG listing 2.500 illustrations 
chemists' supplies. 5.000 chemical. 1,000 
scientific books sent for 50c. Laboratory 
Materials Company, 643 E. 7Ist St., Chi- 
cago. 111. 



FORMULAS AND TRADE SECRETS 



GUARANTEED Formulas, recipes, proc- 
esses. Expert analysis. Catalogue free. 
Industrial Institute. Dept. 202. 61 West 
Randolph. C hicago. 

300 VALUABLE Formulas 23c: circular 
free. Harvey Teeple. Decatur. Ind. 

SUCCEED With your own products. Make- 
sell them yourself. Formulas, processes, 
trade-secrets. Catalog free. B. Tliaxly Co.. 
Washington, D. C. 
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NOUVEAUTE: Eau de ColORne made 
without alcohol, simple production. Send 
$2.00 for complete prescription and sample*. 
Polacek's Perfumes, ■), rue du Texel. I'aris 
14., France. 

STOP At Kood hotels. Pay bills with 
(Formula) to clean upholstery and carpets 
on the floor. Formula with instructions, one 
dollar. One 2 Three Products, Uux 9^10, 
Barannah. Georgia. 

FRI:E List! Household — Perfume formu- 
las 2.'ic. Menard Uiemical. Uept. A. 41)38 
Xo. Menard Ave.. Chicago. 

FRKE Formula catalog, describing all 
lines. We.Htcrn Chemical. Salem, Oregon. 

•SOLESAVKR' Plastic leather resoling 
rompound. formula, instructions. supply 
course, $2.00. G. W. Donahoo. Box "iS-i, 
Hondo. Calif. 

BIG Proflt-s with your own products, fiuar- 
anteed formulas, $1.00. Stenlon LaUvrAio- 
ries. C2122 Griffith Street. Philadelphia. I'u. 

NEWEST Tested formulas. Guaranteed. 
Catalog free. Grinstcad. Chemist, Edwards- 
Yllle, Illinoi s. 

FRKE Catalogue, formulas. analysis. 
Hertstcin. Chemist. 200 Prospect. Grand 
Rapids. MIrh. 

LATEST Improved formulas, $1.00 each. 
List free. Persian Laboratories, Bay City. 
Mich. 

FOUMI LAS— Our literature will surprise 
you. Relfort. 4042 K. Keeler. Chicago. 

FORMULAS: All beverages. syrups. 
<la\ors. extracts. Manufacturing ever.vlhini!. 
Interesting valuable Infnrmatinn free. The 
Formula Co., Oth Ave. and Broad. Seattle. 
Wash. ; 

1.000.000 FORJfULAS, Industrial facts, 
tables, processes, rules, trade senets. and 
raiculatlons for all kinds of Trades and 
Businesses. Book — "Moore's Aaslstiinf — 
1016 pages. Sent postpaid for $2.00. 
Ogllvle Publishing Co., 57 Rose St., Dept. 
22, Xew York. 

FORMULAS All kinds. Catalog tree. 
Clover Laboratories (P). Park Ridge. 111. 

FREE Formulas — Free materials making 
$.12.00 worth of guaranteed highest (lass 
specialty-necessities. Tliirty-thlrd uneiiualled 
anniversary ofTers explains all. Miller. 
iliemlst. 1707-O Jetton. Tampa. Fla. 

500 FOll.MULAS And hlg Illustrated cin- 
alog 2.'>c. Ideal Bonk Shop. Park Ridge. 111. 

MAKE Tour own products. Employ agent? 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories. 19'iUW. 
Btoad. Richmond. Va. 

REFRIGERATING Sfachlne. homemade. 
Inexpensive to build. Gives better senice 
than Ice. This and .328 other practical arti- 
cles in our book "Home Mechanics." Just 
ask for this and "Handbook for Women." 
containing :]94 valuable household helps and 
:>ay postman 98 cents and pcstage for the 
^two books. Popular Jfcchanics Press. Room 
802. 200 E. Ontario St., Chicago. III. 



AGENTS WANTED 



CHLOH-A C-OLD. Ex-Chlef Chemical 
Warfare Service. Second American Army, has 
produced convenient chlorine gas cold treat- 
ment for home use. Astonishing and proven 
results In treatment of colds, etc. Produced 
by nationally-known chemical warfare gas 
manufacturers. Large profits tn distributors 
— (iuick action necessary. Trial nackagc — 
three treatments $1.00 postage paid. Reg- 
ular price $1.50. Agents or distributors 
write at once The Lake Erie Chemical Com- 
nanv .')S»0 Hough .Avenue, fleveland. Ohio. 

I START Men in a grocery business a 
new ea.sy way. You use my money. Don't need 
to put up a penny of your own cash for 
stock. Expansion program now opens up 
many desirable opportunities also established 
trade. Hustlers make good money from the 
start Increasing rapidly as thev learn the 
business. Not a "chain" proposition but 
your own business. Ruy on credit. OIvc 
credit If you wish. If honest and need more 
money write at once for application and de- 
tails to McConnon & Cb., Boom I<-6602, 
Winona. Aflnn. 

SELL Hasty-Cake maker, the greatest sta- 
ple food lUscovery in 20 years. Enough In 
2.>c package for delicious three-layer cake. 
Two flavors, devil's food, oriental spice. A 
fast, sure repeater. Average home uses two 
cakes per week. Half million packages sold 
in last month. You can earn up to $10 per 
day. No experience needed. We furnish 
capital, free canvassing license, guarantee 
100% satisfaction to everybody concerned. 
3000 territories already assigned. Write to- 
day for your town. Hasty-Cake. A2307 Ar- 
cher, ChlcaEO. 



BR.\ND New product, just outl Mechan- 
ical wall cleaner for homes, banishes house- 
cleaning drudgery. IHg season novi on. Sim- 
ple, easy to use. Cleans wallpaiier. pal:tted 
walls, window shades, etc., like magic. No 
standing on chairs or dangerous stepladilers 
necessary. Breathtaking demonstration. Wliirl- 
wlnd seller. Low price. Up to 170% nrofit. 
Also 47 other fast -selling househcdd special- 
ties. Outflt free. Write ICrlstee Mfg. Co.. 
14:12 Bar St.. Akron . Oh lo, 

GREATEST Opportunity; newest proposi- 
tion. IJuUd continually paying business in 
your own name. Household, industrial, 
brushes, brooms, mops, dusters, fully guar- 
anteed. New catalog, all net prices, no dis- 
count to bother with. .Make as high as :iOO 
per cent and over. Write today. Wire Grip 
Sanitary Brush Corp.. 41 East llth St.. 
New York. 

NEW Discovery. Washes clothes without 
rubbing. Cleans everything. Sells 23c. 
ProHt 17c. Sample free. Beseo. 431.'>P Ir- 
ving Park. Chicago. 

HAN-DEE Cloth quickly polishes all met- 
als. Representatives enthusiastic over easy 
sales — (|ulik proflts. Demonstrating sample 
free. Ruskin Company. 1301 Euclid, Cleve- 
land. 

REPRESK.NT Manufacturer of shirts, ties, 
hose, underwear. Beat store competition on 
price and value both. Startling free offers 
make orders come easy. You earn big mon- 
ey. Cash commissions, free shirt olTer. cash 
bonuses. Write today for giant outfit free! 
Dept. F.!0. Albert, 860 Sixth Ave.. New 
York. 

XEW Opporunity agents, dlstrlliutors. 
Rite-Llte-Flcctors fit standard headlight 
bulbs. Increase road light, kill glaie Fast 
sellers. Big proflts. Ward Co.. Waukesha. 
Wisconsin. 

IMPORTER Wants agents for novelties, 
big proflts. Bielfeldt, 61 Charlton, Xew 
York. 

BIG Profits selling groceries, motor oils. 

£aints, stock minerals. Sample case free, 
overln & Browne. 11102 -B So. State. Clil- 

cago. 

CHICAGO Expert valued $:i gem $900! 
Diamond's only guaranteed rival. Best 
sparetlme sideline known. Enormous profits! 
Write quick for sample gem (Ntt. C.O.D.) 
with amazing sample case proposition. Mex- 
jian (4om <'ompany. I'.M2. Monlerey. Calif. 

EARN' Big, steady cash, rcpresentinc old 
estal)lished manufacturer, selling flne shirts, 
ties, underwear, hosiery direct to wearer. 
Free shirt, tie offer. Free besldi« cash bo- 
nuses regularly. Xo Investment required. 
Expensive sales outfit free. Write today. 
Dept. L2. Bosecllff. 1237 Broadway. Xew 
York. 

"POU'DERED Silk" America's best hand 
cleanser sells fast to everybody. Removes 
grease, stains, ground-in dirt. Big rirofits. 
Sample free. Adams Manufacturing Co.. 
f>ept. A. Hoone. Iowa. 

SiEX— Women $:! to $C daily. Selling 23c 
household necessity that repeats. Hiree to 
ten sold in every home. Free sample. Write 
Puio Cunipany, Dept. B-2ri. 11107 Pino St., 
St. Louis. Mo, 

SELIj Uncle Jerry's aluminum solder to 
industries, garages, repair sliops, homes, etc. 
I'rcilltablc proposition. Jerome Plaut. Box 
1 111. Hamilton. t>liio. 

GUARANTI-n-;D Hosiery— at lowest market 
prices. Men's latc-t fancy hose — iloz. $1.40- 
$2.00, ladles' fashioned hosiery— do7.. $2.23- 
$:i.30. Catalog free. The Superior Hosiery 
('oiiipany. Dept. 34. New Haven. Conn. 

BIG Profit putting our genuine gold leaf 
sign letters on store windows. Experience 
unnecessary. Saniiiies. Consolidated. fiO-T 
West VanBuren. Chicago. 

.\MAZING New metal electric: sign. Au- 
tomatically flashes electric designs In bril- 
liant. Illuminated Neon effect. Sensational 
siglit seller. $2.93 retail. Dept. lOS. Red 
Lion Co.. 213 Fourth .\ve. . Xew York. 

NEW (liangeable sign sells to stores for 
$1.00. Agent's profit 300%. Particulars 
free. Natinnal Sign System. St. Louis. Mo. 

CLE.\N Your auto for about 10c. Dri- 
Cleanlt removes mud, grease, all one opera- 
tion. Xo soap or water used. Write for 
free sample. Agents wanted. American Ac- 
ccssorles Co.. Desk f:!l. Plncinnati. Olilo. 

MAKE Tour own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish eventhing. Valuable liook free. 
National Scientific Laboratories. 1930W 
Broad. Richmond. Ya. 

AGENTS For hanslick; original porivdered 
handsoap. Approved Good-Housekeeping. 
Everybody customer. Fine opportunity for 
hustler. Sample free. Solar Products, 
J-2H4 So. Troy. Chicago. 



SELF-THREADING Needles, size 3/0, 
10c. Wm. Ogiesliy. Vandalia. III. 

$60-200 A WEEK. Genuine gold let- 
ters for store windows. Easily applied. 
Free samples. IJIjcral oHer to general 
agents. Metallic Letter Co., 438-B North 
Clark. Chicago. 

-VGENTS — Yen' attractive proposition in 
"Silver Polish." New creation. Quality 
unexcelled. Send 23 cents full size package 
and information. Kirk iiineral Product* 
I'ompany. Inc.. Kccne. Xew Hampshire. 

MEX, Women wanted to represent manu- 
facturer locally. Earn big money. Pleasant 
work showing shirts, ties, underwear, ho- 
siery. Guaranteed one year. Amazingly low 
priced. Sensational merchandising idea gets 
orders. Xo experience. Free sales outfit. 
Dept. J2. Quaker, Broadway and 31st Street, 
Xew Y'ork. 

CASH Paid for butterflies. Insects.' See 
Sinclair Display Adve r tisement on page 10. 

XEW, Profitable — Sell auto step mats. 
Quality rubber with owner's name molded 
white. Details free. Ebonite Products, 

Dept. B-40. S93 Main. Akron. Ohio. 

300% PROFIT In new "20-in-l" kitch- 
en necessity. Retail 2.3c. Costs you $1.00 
a dozen. Sample 13c to cover cost of mail- 
ing. New Methoil Co.. Nu-Method Bldg., 
Desk PMM-2. Bradford. Pa. 

100% PROFIT In new everlasting match 
ligliter. No flint or friction. What makes 
It light? No wind can blow It out. Re- 
tails .30c. .Sample and sales plan 23c. New 
Method Manufacturing Co.. Box PM-2, 
Bradford. Pa. 

ELECTRIC Water beater— Xew. Heats 
water Instantly. Pocket size — retails t3.1!i. 

Two minute demonstration makes you $1.95 
profit. Lux-Ylsel. Dept. 147. Elkliart, Ind. 

300% PROFIT Selling Mysterv Gas 
Lighter. Retails 23c. Costs you $1.00 doz. 
Sample free Square Deal Mfg.. Desk 
l'M-28. Bradford. Pa. 

GOOD Paving joh open as local represen- 
ative. old successful manufacturer selling di- 
rect to wearer. Sensational values pants, 
breeches, coveralls, shopcoats. Largest line 
in Held. Belt free with every 3. Big cash 
lOMitnlsslons. nutfll free. Longwcar, Dept. 
Xi. 4S9 Broome St.. New Y'ork. 

ECONOMY' Counts nowadays. Efficient, 
CI (iiiDoilciil and loiiipai t dollar stropper saves 
its price in liladc* manv times over. Every 
man is a prospect Write: W. F. Halnii 
Co.. Inc.. 70 East 45th St.. Xew York. 

ST.\RT Your own l)U5lnes5. Newest test- 
ed formulas. Catalog free. Chemist Orln- 
stead. Edwardsville. Illinois. 



TELEPHONE Book holder. wonderful 
money making, useful advertising novelty. 
Send 10c to cover cost of niailin<; sample ami 
instructions. C. Oravins, 4458 Frankford 
Ave.. Phila., Pa. 

OUR Free gift deals with our toilet goods 
assortments, food products, polishes, etc., 
get the business. l.'iO repeaters— 100% prof- 
its. .Mso cash prizes to best producers. 
E. M. Davis, Dept. 260. 360 Randolph, 
Chicago. 



$10 EARNS $26 Quickly. Presto sharpen- 
er puts keen edge on dullest scissors. Quick 
demonstration sells it. Day's supply carried 
in your pocket. Sells 2.3c. Cost $i.50 dos- 
en. Gross $10. Williams Corp.. 32 Wll- 
liains Bldg.. Montclalr, X. J. 

STR.\NGn Ironing cord. Prevents scorch- 
ing. Saics electricity. Ahrillshes kinks, 
snarls. Approved by Good Housekceplnc. 
Pdf teleriliones also 200% profit. Sam- 
plc's furnished. Xeverknot. Dept. 2-A. 4303 
Havenswood, Chicago. 

BR.VXT) New money-maker! Good for 
$2.00 an hour. Wonderful article. Sells 
like wildfire. Carry right with you. Par- 
ticulars free. Albert Jlills. 1364 Monmouth, 
Cincinnati. Ohio. 

E.\RN Extra money at home. Xo can- 
vassing. Hetzel. 802 Garden. Hartford, 
Conn. 



SELL 2-Pants suits $21.95. You can make 
$6 an order. Pure wool fabrics. Celanese 
lining. Fine tailoring. Union label. Guar- 
anteed satisfaction. Many repeats. Sample 
suit. Big sales outfit free. Write Dept. 
P 13, MacRae Tailors. 273 Seventh Ave., 
New Y'ork. 

100% PROFIT. Krystal-Kraft blade 
stropper. Sample 25c or Ave for $1.00. 
Kr>slal-PM Box 882, Santa Ana, Calif. 

MAKE $30.00 Each week. Distribute the 
new Buckeye metal weatherstrips. Meet all 
competition in quality and price. Buckeye 
Weatherstrip Co., Columbus. Ohio. 
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MAKE Up to $18 daily Introducinu men's, 
women's, children's finest hosiery. Guaran- 
teed B months or rcDlaced. Amazingly low 
prices. 126 styles, colors. Auto and ho- 
siery given producers. Write ouiclt! Wil- 
l^nit Hosiery Co., 0-372 Midway. Greenfield. 
Ohio. . 

NKW MidRet crystal radio offers unusual 
sales possibilities. ARcnts sample set only 
60c. Ten. $.">.O0. Mclomite. Falrmount Sta- 
tinn. Kansas City. M o. 

FREE Formula catalog, agents fast deni- 
onstrators. We stern ni emical. Salem. Or eg. 

RAZOR Blades, hollow ground, improved 
double edge, ten cent packages, carded, easy 
aelling. Sold everywhere. Standard Safety 
Razor. Pittsburgh. Penna. 

QUICK Selling nationally advertised nov- 
elties. 2"c to S.'i.OO. Liberal agents' dis- 
count. Ohio Novelty Compan}', Dept. B, 
Wooster. Ohio. 

MAKE Old dorks electric. Big profits. 
Itestever Co.. 4 J19-P Irving Park. Cliicago. 

>f.AKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories. 1950W 
Broad, Richmond. Yt. 

MEXir.VN Hand made feather pictures. 
Most artistic, beautiful, original. Great 
margin of profit. Details. Mexican Art, 
Apartado 1593. Mexico City. 

F.\ST Selling national product for homes, 
apartments, hutels. Prevents rugs from slip- 
ping and wrinkling. Send sixty cents for 
sample. Johnston Mfg. Co.. 1C73 North 
Western. Los Angeles. California. 

.IIM-MIN-IE! Christy's polishing cloth 
works like magic. Easy to demonstrate. 
Everylmdy bu.vs. Big profits. Write for 
free sample. Christy, 6667 Lakeway, New- 
ark, New York. 

AGENTS .2.-1 Pocket cigarette roller costs 
.7.". % doz. 220.J North Alabama St., In- 
dianapolls. Ind. 

BIG Profit catalog. Toilet preparations, 
food products, remedies, household special- 
ties, portraits, frames, medallions, photo- 
pillows, religious goods. Credit. .lames 
Bailey Company. 6B6B Blue Island Ave., 
Chicago. 

BUY 900. 1100 Articles wlmlesale. Dlrec- 
tory 300 jobbers, manufacturers 23c. 1.500 
$1.00. Arts. B-1611-M, Denver. 

SfARVELOUa Cliemlcal cloth, cleans, pol- 
ishes all metals instantly without liquid, 
paste, powder: record-breaking seller to 
housewives, stores, offices; 300% profit. Sam- 
ple free. Shef D Mfg. Co., Weehawken, N. J. 

SUCCEED With your own products. Make- 
sell theiu yourself. Formulas, processes, 
trade-secrets. Catalog free. B. Thaxly Co., 
Washington, D. C. 

GENER.VL Agents and others. New. fast- 
selling, profitable line of flavor.s. toiletries. 
«nd other specialties — under your own im- 
print. Our plan wins. Write us at once. 
Diversified Products Company. 1215 Jackson 
Ave.. Toledo. Ohio. 

"ANTI-STEAM" Keeps windshield clear 
or Rtcain. frost, rain. snow. Remarkable 
seller. Exceptional opportunity. Free sam- 
ple proves this. Walter S. Doe & Co.. Kent, 
Ohio. 

PROPELLOLIGHT Free to agents. Beau- 
tiful automui>ile ornament. Revolves pro- 
ducing ring of colored light. Write. Pro- 
pellollght Co.. Newtown, Ohio. 

SELL .stores carded razor blades, etc. 
Lorrac Products. Albany. N. Y. 

FREE "Booklet describes money making 
opportunities." new Ideas, original plans, 
money making secrets and other valuable In- 
formation. None re<iulre peddling or out- 
flts. Elite Co.. 84 Elizabeth St., New York. 

ANYONE Can make signs with the eas- 
iest sign letters on the market. Real paint. 
No brush necessary. Free sample. "Balco." 
1045 Washington. Boston. Mass. 

A BUSINESS Of your own— Making 
sparkling gla.s8 name and number plates, 
checkerboard signs. Big book and sample 
free. E. Palmer, 512, Wooster, Ohio. 

AGENTS— Clever Invention! Inkspoon 
makes every pen a fountain pen. Fast office 
seller: big profit, demand increasing every- 
where. Eicliisire territory ofTered. Sample 
free. H. Marui Company. Tribune Bldg., 
New York, K. Y. 

AGENTS Everywhere making money with 
our line of kitchen specialties, demanded In 
■II homes. Big earnings possible Write to- 
day for details. P. Seed Filter Co., 353 
Broadway, New York. 



MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories, 1950W 
Broad. Richmond, Va. 

FREE "Booklet of money making oppor- 
tunities." new Ideas, original plans, money 
making secrets and other valuable Informa- 
tion. None require peddling or outfits. Elite 
Co.. 84 Elizabeth St.. New York. 

MIRRORS Resilvered at home. Costs 
near 5 cents per square foot, you charge 73 
cents. Profitable business plating auto- 
parts, reflectors, tableware, stoves, relinish- 
ing metalware. etc. Outfits furnished: de- 
tails free. Write Sprinkle. Plater. 128. 
Marlon. Ind. 

POLMET Polishing Cloth removes tarnish 
from all metals without the use of liquid, 
paste or powder. Our agents say It sells 
like "hot cakes." Retails 25c; sample free. 
Gale & Co.. Inc., 15 Edinboro St.. Boston. 
Mass. 

PHOTO Medallion men and women, the 
largest line of photo novelties in the world. 
Lowest prices, quickest service. Send for 
catalog showing over 200 money makers. 
Gibson Photo Jewelry Co., Inc., 833-837 
Gravesend Ave.. Brooklyn. N. Y. 

PROFITABLE Home business. Legiti- 
mate. No canvassing. Maywood Publishers, 
P-923 Broadway. New York. 

WOiri.D You like to make $10 to $15 a 
day selling our line of toilet preparations? 
We want agents In every town; men. women, 
students; whole or part time. Write for 
free sample outfit offer. Hindu Perfume 
Co.. 515 E. 47th St.. Chicago. 111. 

.M.\N In each town to plate auto parts, 
refiectors, bathroom fixtures, rellnlsh beds, 
mirrors. chan<lelicrs ; by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you in big 
iiioney-makinc business. Outfit furnished. 
Free particulars and proofs. Gun Metal 
Co.. Ave. H. Decatur. III. 

BIO Money and fast sales. Every owner 
l>uys gold Initials for his auto. You charge 
$1.50; make $1.45. Ten orders daily easy. 
Write for particulars and free samples. 
.American Monogram Co., Dept. 40, East 
Orange. N. J. 

AGENTS: Stamping names on pocket-key 
protectors. Sample check with your name 
and address. 25c. Stamping outfits. Emblem 
checks. check-fol)3. name plates. Hart Mfg. 
Co., Desk 2. 303 Degraw St., Brooklyn. 
N. Y. 

REPLATE Brassy worn-oft automobile 
parti, refiectors. bath room fixtures, worn 
spoons, forks, etc.. with pure sliver. Looks 
like new. Use U-Kan-Platc Polish. Posi- 
tively no mercury; $1.00 half pints. Post- 
Piild. Satisfaction guaranteed. Agents 
wanted. Dept. A, U-Kan-Plate Co., Phlla- 
delphia. 

SELL Goodyear raincoats, $2.95 up. 
Goodyear Rainwear, 18 West 22nd. New 
York. 

SOMETHING Tlie housewives want. A 
signed guarantee to save money and time In 
cooking. No roiiipetition. 400'^ profit. No 
license reiiulreU. Station C. Box 25E, San 
Diego. Cali f. 

AGENTS — Engraved name plates, signs, 
number plates etc., easily sold with large 
profits. Brett Bros.. Winthrop. Mass. 

NEW Line Counter Displays, Aspirin. 
Flints. Cl)ewing Laxative. Breath Gum. No- 
tartar. Sllktone. etc. Steady Repeats. Over 
100% Profit. Superba Co.. W5, Baltimore, 
Md. 

THIS Advertisement may make you thou- 
sands of dollars. If you write immeiliately 
for my "Eye-Opening" literature describing 
guaranteed formulas: valuable trade process- 
es, moneymaklng Information how to easily 
make the world's best-selling specialties. 
All lines. Investment small. Profits Im- 
mense! Start In your home, room or office. 
Make the good money you're entitled to. 
Dr. Llscom be Miller. Chem is t. Tampa. Fla. 

WE Start you without a dollar. Soaps, 
extracts, perfumes, toilet goods. Experience 
unnecessary. Carnation Co., 641, St. Louis, 
Mo. 

FLAVORING Extracts— Bottle yourself 1 
Labels furnished. 600% profits I Whirl- 
wind money-makers! Repeaters! Free of- 
fer. Thomas Manufacturing Company, In- 
dlanapolls. Ind. 

CALIFORNIA Perfumed beads, selling 
like hot cakes. Agents coining money. 
Catalog free. Mission Factory. P. 2328W 
Pico. Los Angeles. Calif. 

MAIL Order house wants ambitious men 
everywhere to mall circulars, appoint agents, 
fill orders. Experience unnecessary. Good 
pay. International Lalioratories, lG2-.\ N. 
State. Chicago. 



SELL Men's neckwear — wonderful propo* 
sition. Astor-M. 39 East 28th. N. Y. 

SUCCEED With your own products. 
Make-sell them yourself. Formulas, pro- 
cesses, trade-secrets. Expert analytical serv- 
ice. Catalog free. B. Thaxly Co., Wash- 
ington, D. C. 

♦ 

HIGH-GRADE SALESMEN WANTED 

BEST Direct seller. California grape 
wine brick, all flavors (port, sherry, cham- 
pagne. Burgundy, etc. One brick makes one 
gallon of juice. To prevent fermentation, 
add 1 / 10% benzoate of soda. For home use 
only. Every grocer, druggist, soft-drlisk 
place, every home, hospital, physician Inter- 
ested. Take orders, give service and build 
up steady trade. 100% and more profit If 
l>ouglit outright. 50% commission to sales- 
men. Beware of Imitations, Hooding tiie 
market since our original grape l)rlck re- 
ceived nationwide pul)liclty. In business fir 
10 years. No competitive brick older than 
ten weeks. Vino Sano Co.. Dept.. S-231. 
San Francisco. Calif. 

LOt'AL County manager to service extin- 
guishers now in use and demonstrate new 
patented device for schools, homes, stores, 
sliops, garages, churches, warehou.ses. trucks, 
autos and busses. Our men are earning from 
$35 to $50 weekly on service work alone in 
addition to profits on sale of new equipment. 
Lifetime job for men who are reliable and 
ambitious to build up steady business. Suc- 
cessful men earn from $;!.500 up to $10,000 
a year. Large manufacturer with "A-1" 
rating. The Fyr-Fyter Co., Dept. 2. Fyr- 
Fyter Bldg.. Dayton. Ohio. 

DON'T Be a job hunter — start your own 
city I>u3iness on our capital; no hard tiMlc^. 
no lay-offs, your own boss; hundreds average 
I'l.OiiO annual sales year after year; we sup- 
ply stocks, equipment on credit; some 250 
home necessities; selling experience unneces- 
sary; wonderful opportunity to own pleasant, 
dignified, profitable l)usiness backed by 
$17,000,001' world-wide Industry; for com- 
plete information write Rawleigh Co.. Dept. 
B-U-PPM. Freeport. 111. 

S.VLESMf^N — Go in business for yourself 
— experience unnecessary. Make $i:so.oo 
monthly selling only one $10.00 accident- 
sickness policy daily. Policy pays $10,000 
principal sum. $25.00 weekly l>enent. Steady 
Income from renewals — $100,000 deposifeil 
with state. Leads furnished from national 
advertising campaign. Write quickly for 
territory and special contract. North Amer- 
ican .Accident Insurance Company. 203 Wal- 
lach Bid;;.. Newark. N. J. 

APLENTY New and different— Fast sell- 
ing 5c and 10c merchandise on attractive 
counter cards. 100% connn. for you and 
dealers. Advertised liy radio. No Invest- 
ment re(iulred. Catalog free. (Estab. 1021.) 
World's Pro<luct3. 185 Central. Spencer. In d. 

.M.VNUFACTURER Wants local represent- 
ative fine shirts, tics, underwear, hosiery; 
excciilional values, maker to wearer, large 
earnings daily. Extra cash bonuses regular- 
ly. Free shirt, tie. Wc start you without 
investment. Thousands successful. Expen- 
sive outfit free. Write Dept. IC2, Bosecliff, 
12:17 Broadway. New York. 

$IS TO $25 Dally; biggest selling lln.' of 
men's suits. Meets present day conditions. 
Amazing values at $11.95. $14.50. $i(i.95, 
$18.05. Also raincoats, slickers, topcoats 
and l>oys' suits. Biggest commission paid 
in ad>ance. Liberal lionus. Free outfit. 
State age and selling experience. "Jim" 
Foster. Inc.. Dept. 22. 2250 Soutn Spauld- 

Ing .Ave.. Chicago. 

WELLS Gold pictures are ne.v. different, 
beautiful. We make large sizes from cus- 
tomers' pictures. Profitable steady sales op- 
portunities anywhere. Wells Studio, Clcve- 
land. Ohio. 

LET >re pay you up to $75 a week, selling 
my all-wool, made-to-measure suits at low- 
est prices In 20 years. Now $19.50 and up. 
Big free outfit puts you in business. Write 
now. W. Z. Gibson. Inc., 500 Throop St.. 
Dept. P-517, Chi cago. 

S.ALESMEN Represent manufacturer di- 
rect to wearer. Sell guaranteed all wool 
suits, topcoats. $18. Po. Y'ou can make $5.00 
an order. Fabrics from America's finest 
mills. Union tailored. Satisfaction guar- 
anteed. Outfit free. Write your experience. 
All Wool, Dept. P2, 890 B'way, New York 
Clt.v. 

SALESJIEN, 100% Profit. Represent 
manur.icturer direct. Box 141, Ocean City, 
N. J. 

ADA'ERTISING Salesmen for established 
line syndicated house organs. Capaljle men 
can earn up to $~>00 or $1,000 monthly. 
Large sales to reputable firms. Big repeat 
commissions. Eastman Folks. South Bend. 
Ind. 
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LOCAI/ Representative wtnted for taree 

Mianufarturcr, uiaker to wearer fine shirts, 
:ics. hose, uiulerweai Itelnw store prici'-i. 
!<ensatlcinal free ulfers l)ring easy orik-ro. 
Big cash coniinisslons. Free shirt, tie of- 
fer, cash bonuses. Outfit free. Write Dept. 
K 2t). .Alber t. sm\ Sixt h Av e. , New York. 
's.\Li:SMKN Wanted to sell calendars and 
advertising specialties. Liberal commission. 
Side line or full tine. Money making prop- 
osition. Standard AdverttilnB Co., Fort 
■ ^cott. K aP'tna, 

JI.VKK $l'i(l.00 per week: New legal 
■lalesljnanl iilan. No investment to an.vone. 
.-'eason starting. Act duiek! A&J Novelty 
Co., in 1 \Va .s h 1 n E t on ,_Ch lea go^ 

NKWI No roMipetitlnn! Nnvcltv sliopiiing 
bag aiipeali to liou>ewive5. Jii>tant seller. 
Big profits. Pocket sample. Virgin terri- 
tory. Art Bub Co., 21 £. Vanliuren. Chi- 
cago; 

BIG Profit putting our genuine gold leaf 
sign letters on store windows. Kxpeiieme 
unnecessary. Samples. Consolidated. (jO V 
West YanRur en . (I iieago. 

I'VE Placed 5,000 men In good paying 
jobs, gelling shirts, ties, hosiery, underwear, 
work shirts, suede shirts, etc, I'll give you 
a marTeloui outflt free. Remarkable values 
get Olden inA leiMata. Big cash commls- 
•lona and bonuie*. Write Dept. H2. Quaker, 
1107 Broadway, Xew York. 

SELL Nothing— $170 weekly. $.'iOO,oon 
puncbboard Ann announeei new no investment 
plan. Season starting. KftS, 4326 Bavens- 
. wood. Chicago. 

$60 WEEKLY Easy! Sell amazing value 
virgin wool 2 pants suits as low as $17.50. 
Also topcoats. $5 profit. Union tailored — 
guaranteed. Sample suit for producers. Out- 
flt free. Williams Bros.. 879 Broadway, 
Dept. W-22. New Y'ork. 

BUSINESS Stationery. Largest line. IliKli- 
est fjuality. Quickest delivery. Biggest 
(•DHiniis- ions. IJoniises. Free eopyriglited cuts. 
Experience unnecessary. Outfit free. WU- 
lena. 2130 Gladys. Dept. 531. Chicago. 

$15.00 DAILT Selling union label busi- 
less stathmery $2.70 per IflOO; cards and 
blotter cards inon for $l."iO. Free cut serv- 
ice. Big commission. Outfit free. Natlon- 
U. 108-28 Ko. JeiTewon. Chicago. 

GOOD Paylns }ob open as local repre- 
sentative, old successful manufacturer sell- 
ing (lireet to wearer. Sensational values 
pants, breeches, coveralls, shopcoats. Largest 
line in field. Belt free with every S. Big 
cash commissions. Outfit free. Longwear, 
Dept. V2. iSO Itionrne St . New Y'ork 

$13fi.00 COMMISSION From $n.95 sale": 
Tou can make 3 gales dally. Our salesmen 
do tt. Tree kit Sale* Stimulator*, Dept. 
IIH. 43U Ravennwood. Chicago. 

SALESMEN— At last! New feature sells 
punchboards everywhere. Dealers wild with 
joy — prosperity back again. Profits enor- 
BMUi. Banplet free. Puritan Ca, 1407 
Jaefcion Blvd.. CMeago. 

FOR Big income, sell garages, gas sta- 
tions, niai liinists, K. U. men. amazing safe- 
ty non-slip shoes. Exp. unnecessary. Sani- 
ple free. Atlas Shoeg. 75, Waltham, M ass. 
. SALESMEN — Dynamic trade stimulator, 
l;'autiful Stutz junior automobile. 6 feet 
loi;g, flee to meieliants. $15 advance com- 
mission each sale. Drlmmer, 927F Broad- 
way, NewYoHt^ 



ART^ You old at forty! See our adver- 
tisemei't on iiage 52 of this iSSUe. The 
Eieotrii 'riiernial Company, 2130 Morris Are., 

■Stcuben v i He. t)h io 

HKhh The Wonder Blade Holder a good 
pocket knife, sells for 2-5c. lOO'Ti prolit. 
Steel Specialties Mfg. Co., 2345 Neva Ave., 
Chicago. 



GIVE Away ladles pure silk stockings or 
double compart — with wonderful value set of 

toiletries. 100% profit. Paris Laborato- 

rles. 3145 L ocust . St. Louis. M o. 

SELL .Necessity! Make daily. 
Easy repe:it bii>ine-^s. .Vdviuuc coiiiMiis>ion. 
Puif ^ill; Ilo^leiv. 17." l'i;tli .V.c. New 
Tork, 



l'Ui:.MirM SaleMuen -Uraml new tiade 
gtinnilator appeals ip.stantly all lines letail 
business. Just what you always wanted. 
Big commissions. Weil rated company. Out- 
fit free. Salesmanager. 4th FkMr, SOS North 
Michican. ChicagCL 



S.\I,KSMi;.N-~Four $15.00 sales to stores 
net you SIS.OO daily. Sayera Systems. Est. 
1895, 2801-123 Sheffield Avenue, Chicago, 
Illinois. 



8ALESMEN-DISTRIBI;T0IIS. New auto 
tiro patch: guamttaed lO.ooo miles. Re- 
pairs blowouts permanently. Sells garages, 
gas stations, tire shops. Salesmen's profit 
100% Tp to 300% to dealcis. Kasy sell- 
er. Exclusive territory. Economy Rubber, 
608 Burkbardt. Dayton. Ohio. 



FREE BooUM descrilM* $7 pUm for 

making $20-$I00 weeldy in home or office 

business of yoUT OWB. Elite Oo.. 84 Eliz- 
abeth St.. New York. 



MEN To sell batteries with complete line 
of supplies to garages. Lowest prices. 
Mlekman Battery Co., St. Paul. Mian. 



SALE8Ml!N— Become independent. Own 

your business: experience unnecessary, sell- 
ing our $10,001) accidental ilcalb; mi l- 

deiit; $2.5 sick weekly benefits— $10.00 yeaiiy. 
other amounts proportionate. Ouarantecl 
steady income from renewals. $250.iioii dc 
posited insurance department. Universal 
Policy, Dept. A. 716 Lefcourt Bldg.. Kew- 
ark. W. J. 



WOKDCBFGL Opportunity. Twenty dol- 
lars per day can be earned. Experience un- 
necessary Home protection at cost. Ages 
one to eighty. $250 to $1000 at death. Not 
insurance. You make $.5 for each member 
secured. Childress, of Vir^'inla. sent in 54 
line (lay. National .Mil Society. Myers 
liuilrlln g. Sprlnglield. Illinois. . 

PENNY flolfer. new fascinating coin- 
contiolled game. Legal. Kxcltlng. Mer- 
chants everywhere buy. Splendid commls- 
siiin. Speci alty M fg .. 017 Division. C hicago. 

Nf"W Siipclalty — Sells every business and 
prife-.~ior.al man. Four $15 sales daily pay 
$280 weekly. Foyer cleared $4920 in three 
months. Write. F. B. Armstrong. Presi- 
dent. Dept. PM. Mobile. Ala. 



ILLP WANTED 



A BICH Opportunity— Men-women! The 
offer of a lifetime I We put you in a busi- 
ness of your own. which can he operalcd l)y 
anyone, anywhere, renuirin^' an investment 
of less than two dollars. Our plan pa.vs 
you up to .*25.oo and more cash profits in 
one day — with no sellini;. nn riniiing of door- 
bells! Grasp this bnna-lolc oiiportimity to 
enloy complete financial imleiienilencc, ho 
your own boss. Quick action necessary. 
Write or wire at once. The Plaque Studios, 
Inc., 56 E, Randolph, Dept. 54, Chicago. 

SPARE-TIME Workers, to clip advertise- 
ments from newspaners. write advertliiers' 
names, addresses. Strictly legitimate offer. 

To eliminate merely curious people. 25 cents 
<leposlt reipiested. Returned with first pay 
or whenever desired. New Mca Service 
Company. Box .'ID-llo. .St.iiion K Ncu Voil;. 

RELIABLK Man to look after my busines.s 
in your locality. T'nusnal oiiportunity to 
make $15 a ilay. Write for full tiarliculars. 
.\Itiert Mills. r.t;5 .Monmouth. Cincinnati. O. 

C.\SH Paid for butterflies. Insects. See 
.Sinclair Display .\dvert Kenient on iiage 10, 

.\M.\ZING New electric troiiser presser 
good for $25 daily; puts razor edge in tiants 
in 10 seconds, sells for $2.50; your commis- 
sion ?1.00. Sample fits pocket. .Munny 
Mfg. Co.. Dept. C SB. 817 Main St.. Cin- 
cinnati. Ohio. 

AGENTS — Mosco corn and callous remover 
will build you a steady repeat business. Send 
today for pocket-sire trial outfit. The Moss 

Company, 201 Scarle BMi;.. Rochester. N. Y. 

EDUCATIONAL AND INSTRUCTION 

LEABX Bookkeeping and accounting at 
home. Income tax accounting a specialty. 
Address Prof. W, F. Grotts. Butler. Illinois. 

FIREMEN, Brakemen. baggagemen: col- 
ored train or -Ici'ping car i)nrters. $150-S:i5i) 
monthly. Experience not necessary. 810 
Railway Instruction Bureau. East St. Louis, 
IIL 

V. S. Giivernnient .jobs. $105 to $25o 
month. Sica.ly, Mcn-vvonicn. IS-50. Paid 
sunnner vacation, ."^hort lujurs. Common ed- 
iiiaiion ^ii'liricnl. K.\iH'rienre usually un- 
ncic->aiv. -5 conrlicil free Full particulars 
and list positions free. Write tcidav sure. 
Franklin Institute, Dept. M'l. Rochester, 
N. Y 



.SOUND Motion picture en!.'inecrs wanted. 
Learn to operate. Free practical training 
when course is completed. Ea.sy terms. 50% 
of tuition payal)le when employed. 103 North 
Rowan .\ve.. Dept. .\. Los .Angeles. Calif. 



G.\IN Woril mastery nulckly through our 
"Popular Vo( abularv - Builder." Speak ef- 
fectively, write conv incin' lv. Tncroa-e voiir 
languase power. T'.ook o: " ~ i::u'n. 

510S-W 18th. (Meero. JV.< 



M.VKE Poultry Pay. Learn liow to pro- 
duce phenomenal layers by pnvinu more at- 
tention to breeding of fowls, .lames Dryden, 
authority, tells how In his book. 410 pai;es. 
Over 300 Illustrations. Price $2.00, Sent 
postpaid upon receipt of price or C. O. D. 
anywhere In U. S. Popular Mechanics 
Press. Boom 808. 200 E. Ontario St.. Cbi- 
caga 



LEABN Bapld flguriog fioai "Higher 
Arithmetic." New low rates. Ffodaitek A. 
Smith, 4746 Virginia Ave.. Cbleaga 



W.VNTKD — Names of men desiring steady 
outdoor iobs, $1.7oO-$2.400 year; vacation; 
pleasant, healthful work: patrol jiark^: pro- 
tect uaiiic. Details fi i ^ U'l:!'' ni "'!i,ir In- 
stitute, A'i'J. Denvti, Lulu. 



BliCOME .V landscape architect. ("n- 
crcwded profession; wonderful oii|)ortunlty 

fur money-mafcing. Easily mastered by 
malL Barn while you learn. Ksi. Mitt. 
Write for details. Amertean Landseapo 

School. 7 Plymouth Bldg.. Pes Moines, la. 



PHOTOPLAY Talking picture and maga- 
zine stories wanted for revision, develop- 
ment and copyright Sell on commission. 
Established 1917. Booklet free. Universal 
Scenario Company. 406 Meyer Bldg.. Western 
and Sierrra Vista. Hollywood, Calif. 



WANTED. Jfen-Womcn. 18-50. nualify 

for steady Govenniient lobs. Salary range, 
$105-$250 month. -No Government experi- 
ence re(iulred. Paid vacations. ( 'ommon 
cilucatlon. Thousands appointed yearly. 
Write Ozment Institute, 101. St. Louis, 
Mo.. Immediately. 



U. S. GOVERNMENT Wants men. $1,700- 
$1,000 anil up at start, Hailwuv mall clerk 
esaminallon cnming. l>et our expert (former 
government examiner) prepare y(ju for this 
and also rural carrier, i)ost ntliee, customs, 
internal revenue, and other branches. Write 
today for free booklet. Dept. 8, Patterson 
School. Rochester. N. Y. 

DON'T Prepare for any civil service ex- 
aminatloD wtUwot aoeln* o«r eatalog. Fraa. 

Columbia Correspondence College, Wash- 

Ington. D. C. 

200 TRICKS Tou can do — Mystify your 
friends; have loads of fun. This collection 
of tricks has been selected by Thurston for 
the average person. Neither unusual skill 
nor elaborate apparatus are required. Send 
for thi- 200-page illustrated book. Pay post- 
man $1 plus postage when delivered. If 
outside U. 8. remit whan ordering. Popu- 
lar Meeiiaalea Press. Boom 802. SOO X. On- 
tario St.. Chicago. 

SHORT STORIES 

LEARN To write short stories at home. 

News writing, the apiirovcd foundation train- 
ing, taught by practical experts. Send for 
free writing test. Ncwswriter Associates, 

7 lor A S o. Harvard Blvd.. Jxn Angeles. 

SHORT stories revised, typewritten and 
marketed. Details free. Hursh Service. 
Box P-1013. Harrishurg. Penna. 

CARTOONING — Let the world's most suc- 
cessful cartoonist tell you how to draw car- 
loons. Brlggs in bis new book gives every 
>tep In cartoon work and answers every 
(luestion a beginner might ask. Elaborately 
illustrated. Pay postman price of hook, $3, 
and small amount of postage when he de- 
livers the package C. O. D. Popular Me- 
chanics Presa, Boom 808, 200 E. Ontario 
S t.. Chicago. lU. 

TYPEWBITEW8 AMP SUPPLIES ~ 

TYPEWRITERS— All makes. $4 to $.*». 
Guaranteed. Catalog free. Typewriter 

Works. Ada, Okla. 

ADDING MACHINES 

NEW $1.75 Automatic A.lding Machine. 
Fully guaranteed. Bassett, 1458-C. Hatty- 
wood Avenue. (Aieago.' 

PRINTING. MULTIORAPKING AND 
irflMEOaBAPHINO 

2 50 LETTERHEADS. Envelopes, eards. 

statements, billheads, blotters. $1.00 each. 
Fine stock. Cape Clod Printers, Box 901. 
Fall Hirer. Mass. 

MAKE Sales with facsimile typewritten 
copies, your letter; 100 for $1.00. saniplea. 
A G Service. Fifteen Park Row, New Tork 
City, , 

200 RIPPLE Noteheads. 100 envelopes. 
$1.00. Art Prlntcraft. 57:!5 45th .\vc.. So, 
Minn eapolis. _ 

1,000 n-PLY T,ii-iio> s r:,,.\< or ,"\^ plug- 
^-ers $l.:i5 po-: I'ai'i I'l ' ' ' 1 '. :ih. 
Chicago. 

200 SHEETS. $1.00. Envelopes, 94c. Ap- 
piehaum-P. Hits Breoh. New York. 

THREE-COLOB Business cards, $2.9ri 
thousand. Crescent. 1719% Wood. Dallas, 
Texas. 

2.'!0 BOKD IiOtterheads. envelopes, bill- 
heads, cards, $1.33 each. National Pren. 
196' Canlidd Ave.. Bridgeport. Cona 



Copyrighted material 
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POPULAR UECHANICS ADVERTISING SECTION 



lOM BU8IKE88 CSird* tl.4«. Bndthtw. 
8814 Hurwi 8tw«t. ChlwigD. Ill 

5000 ATTRACTIVE Envelope folders. 
$11.50: envelope slips. S').OU: ilx9 circulars, 
$7.50. Samples. Goodprlnl, liarrisonbuig, 
Vfc 

1000 BUSINESS Cards, card case, $1.50. 
Miller. Printer. Narberth. Pa. 

QUALITY Printing for less— Letterheads 
$3.50, envelopes, business-cards $2.05. 1932- 
depression pricelist. I'ouiul samples dime. 
Large equipped plant. Webb-Print-Press, 
Gettysburg. Penna. 

WE Print stationery, booklets. cataloRs, 
circulars. Samples. Ciommerelal Press, Ba- 
tavia. Ohio. 

LETTERHEADS. Envelopes. 500, $1.10; 
1 000. $2.00; $5,000, $8.00, plus postage. 
Samples. Qpyie & KtmbalU. Newport, N. Y. 

SSO BONO Iicttertacsdi. «iivelop«i. bUl- 
heads. card*. $1.35 eaeh. Beonomle Prws. 
Leonia, N. J. 



PRINTING OUTFITS AND SUPPLIES 



GORDON Job press, paper cnttcr: good 
condition, cheap. Ptlntcrafters. Indlanap- 
olls. . 

PRINT Your own circulars, envelopes, 
with home made press costing less than 
$1.00. Illustrated instructions 10c. Carl 
^^dqulst. Odessa. Minn. 

BUILD An 8il0 printing press for $1.00. 
Cnmnlete Instruction only 50 cents. K. 
Wise. Kin K r.roii-lvva v. Itivl I. ion. Pa. 

CO.AiT'r.KTE I'rlntlns outfits, presses, 
type. ink. paper, supplies. Wilt* for itee 
catalog. Kelaey do.. B-11. MerldaB. Conn. 

PRINTING Outfits— Presses, typ* mPPilM> 
type novelties Send stamp nt etttlOB. 
Model Press, York. Penna. 



aUMMED LABELS 



CDLOBED Stickers pay. Economical, too. 
Samples. Bex, 6618P Qulmby. Cleveland. 
Ohio. . 

1.000 PRINTED: Name, business, address 
50c. JHS Company. Box 9:!. Holyoke, Mass. 



DUPLICATORS AND DEVICES 



STENCIL Duplicator — Anyone can make. 
Particulars free. Orinstead Laboratory. K<i- 
wtrdsvllle, Ill inois. 

"EXCELLOGR.^PH" Rotary stencil du- 
plicator $39.00. "Two-Faced" film dupU- 
eator $6.00. Booklet free. Pittsburgh Type- 
writer Supply. Dept 601. Plttslmtgb, Pa. 



RUBBER STAMPS 



NAME. Address. 2 lines 25c; 3 lines 

3ac. Btama WorlM. Auburn. Nabr. 

RUBBER Stamps: Name. 2 lines 25c. 3 

lines Newman. 120 So. 15th. Lincoln. 

Nelii 



ELECTRIC CLOCKS 



"SPLIT Second" electric clock movement, 
only $1.99. You K'ct S5 to $10 for It— send 
dime for "Make Big Money Electrifying 
Clox.". Kuempel. Onttenbsrfc Iwwu 

THE Newest development for the electri- 
fication of old clocks. Make real money ev- 
ery day. Absolutely no tools. Electrify as 
you solicit. Universal-Capitol Unit Cb., 
2134 LomlNurd Street. PhtladelpliU. Fa., 
Dept. B-1. 

BUILT-IN Furniture adds convenience, 
comfort and beauty to your home at very 
low cost. Any handy man can build a great 
variety of this space- saving funlture from 
the easily-followed instructions In our re- 
markable book, the only one on this subject. 
Delivered to your dour C. O. I). Simiily 
pay postman $2.50 and postage. Popular 
Mechanies Pieaa. Boom 80S. SOO B. Ontario 
St., Chlcagoi 



FOR SMOKERS 



CIG.\RETTE Tol)acco: Belmont DeLuxe. 
A delishlful blend of mild, mellow Virginia 
Burley and Turkish tobaiios. Enough for 
420 cigarettes $1.00 postpaid. Belmont- 

Williams. Box 1. Chatham. Virginia. 

HISTOMAP— Something Ntir— tOOO years 
of history on a single page. A chart in 8 
colors presenting ■ continuous, lo-ordinated 
record of events and characters of history 
from 2000 B. C. to date. Size lP.x63 inches. 
Price $1.00. Should be in every school 
and home. Sent postpaid ui)on receipt of 
price or C. O. D. anywhere in U. S. pop- 
ular Mechanics Preas. Boom 808. 200 feS. 
Ontario St.. Chicago. 



HOME Cigarette machine! Illustrated 
circular. postpaid. Automatic Cin- 
arette .Machine Wks.. Dept. C-2, 1035 Sher- 
idan, C'liita;;'!. 

CUT Your cigarette cost. Smoke milder, 
more tasty, flavorful cigarettes for less. 
Sample free— no obligation. Write! Pete 
Moberly, Box 813, Owensboro, Ky. 



FIELD GLASSES, TELESCOPES AND 
MICROSCOPES 



MICllO.SrOPE In pencil form, magnines 
2.J diameters and yet no larger than a foun- 
tain pen. suitable for everybody. Satislied 
cu.aomers say tlicy wouldn't be without one. 
Price $1.00 plus postage. Lomara micro- 
scope, a trifle larger, but magniUes 40. 50 
or 60 diameters, a real precision instru- 
ment, $3.93 plus postage. Fully guaranteed. 
Central Camera Co.. 230 South Wabash Ave., 
Dept. P.M-2r. Chicago. 111. 

$.).00 GOVERNMENT Gun range finder 
with reflecting mirrors, cross lines, microm- 
eter adjustment. Cost Sl.j.Od. Big selection 
binoculars, musical Instruments, guns. Sell 
and exchange. Send list. Weil's l^uiiosity 
Shop, 20 South Second Street, Philadelphia, 
Pa. 



DIAIV10NDS, WATCHES CLOCKS AND 

J E W t L R Y 



OBNUIKB Blida, Waltham, Gruen, Bulovs 
watches, S4 to 119. Ouaranteed. Catalog 

free. Dee's Jewelry House. Ada. Okla. 

ILLINOIS Bunn special railroad watches, 
$70 grade, only $58.15. Hamlltons, Elglns, 
Walthams at equally low prices. Write us 
your jewelry wants. Allen Zerbe, Sacra- 
mento. Penna. 



RAZORS AND BLADES 



S.\FETY Razors resharpened; new honing 
method; excellent results. 2Sc ds. Double 
eilge :\:>c. A. Schuster, 434 N. Tan Buren, 

Kirkwood, Mo. 

M.\C.IC Illaile sharpener. Save money. 
I'so blades over and over, gives wonderful 
edge on old blades in few seconds. Lasts a 
lifetime. Postpaid COc. Keenedge Co., 7431 

South Chicago Ave.. Cliicago. 

YOUR Gillette blmUs resharpened keen. 
Ic each. Petter Wetterciuist. Ruckford. IlL 



WATCH REPAIRING 



STRAIN Iloniir Bound Service. Bioiiktield. 
Mlgsuuri, repairs watches for anyone any- 
where. No job over three-fifty. Mail yours. 



ANTIQUES. WAR RELICS AND 

INDIAN GOODS 



ANTIQUES, Firearms, medals, swords, 
daggers, relics. Catalogue free. Nag;, 8P 

South 18th. Philadelphia. 

lUU GOOD Indian flints for $2.50 post- 
paid. Satisfaction guaranteed. Museum, 
Economy, Indiana. 

INDIAN Belies, coins, curios. Beadwork. 
Catalog free. 'Vernon Lamlay. Northbranch. 
Kan. 

SEN'D 5c For fine nor list Indian relies. 

anthiue firearms. F. E. Bills, Webster 

Groves. Missouri. 

1001 GARDEN Questions Answered. Gar- 
den facts which hundreds of men have spent 
their lives In obtaining. Covers flowers, 
vegetables and fruit. 320 pages. Price 
$2.00. Sent postpaid upon receipt of price 
or O. D. anywhere in U. S. Popular 
Mechanics Press. Room 808. 200 E. Ontario 
St.. Chicago. 



MUSIC AND MUSICAL INSTRUMENTS 



FORTUNES Being made from eongs 
through talking pictures, radio, phonograph, 
mu.sic publishers. "lilt" writers revise, ar- 
range, compose music to your lyrics. We 
submit to studios and other markets. Free 
reading. Send for booklet. Universal 
Song Service. 625 ^feye^ Bldg., Ilollywond, 
Calif. 

SONGWRITKRS — Read "song require- 
ments of talking pictures, radio and rec- 
ords" an explanatory instructive book sent 
free to aspiring writers of words for aongs. 
We compose, arrange music and secure copy- 
rights. Write today. P.O. Newcomer. 
Associates. 1674 Broadway. New Yo rk. 

COMPOSERS— Verse or music. Brilliant 
opportunity. Write VanBuren. 2G1G Mc- 
Clurg Bldg.. C liicagn. 

WE Buy original poems, songs. Sunset 
Music Publishers, 8an Francisco. (Enclose 
stamp.) 
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SONGWRITERS! Amaalng moposltlon. 

Be convinced. Hibbeler. Dl. 2104 Key- 

stone, Chicago. 

Ui;o-Flex reeds for clarinets and saio- 
plKmes eliminate your reed troubles. Write 
for circular. Duo-Flez Beeds. 1204 Itt Aia.. 
EvansTllle, Ind. 

SONOWBITEBS. Professional plaa Ed- 
ward Madden. 118 MlehaeU. Syraense, M. T. 

SONGWRITERS— Free l)ooklct "HOW To 
Turn Your Songs Into Gold." Stan Tucker. 

■tuO Wadsworth Ave.. Neiv York. 

SYSTEM Complete $1.00. Address "Mu- 
sic Shorthand." Pisrao Beach, California. 

POEMS Wanted. Work guaranteed. We 
publish. Great Eastern Song Bureau. Dept. 
27. Thomaston. Me. 

SONG Writers. Send for our "Publish- 
ing .\Kipemcnt." McKlnley Music Printers, 

KiUl K. 5')th St.. Chicago. 

WRITE Songs. Big money and reputa- 
tion. Write for information. J. Gordon 
Pub. Co.. 201 N. Hoyne Ave.. Chicago. 

"MUSIC Composed " to words. Bauer 
r.ros. (formerly of Sousa's Band), Oshkosh, 
Wis. 

SEND Song poems. 50-30 plan. Indiana 
Song Bureau. (Hr(}(jkslde). Salem. Ind. 

LEARN Typewriting at home. Rational 
typewriting, brief eourse by SoreUe (a 
Gregg publication) enables you to become 

proficient at typing without the aid of an 
Instructor. 96 pages. Illustrated Cloth. 
Sent C. O. D. Pay postman price. $1 and 
small amount of postage upon delivery. Pop- 
ular Mechanics Press. Room 802, 200 £. 
OnUrlO St., Chicago. III. 



PATENT ATTORNEYS 



MANUFACTU UEBS Everywhere seek new 

Inventions to improve their product. Send 
sketch or nmdel for free iipini(m as to ac- 
ceptability. Write W. T. Greene. 952 Bar- 
rister Buil ding. Wa sliingt iin. 1). C. 

LACEY'S Patent Sense. Valuable book 
free. See ad page 136. 

TIME CounU in applying for patenU. 8e« 
pages 132 and 133. Clarence A. O'Brien. 
Registered Patent Attorney. Washington. 

D. C. 

PATENTS Secured. Low cost. Write for 
book. "How to Gel Your Patent and Record 
of Invention Certificate." Personal, skillful 
service assured. Thirty-five years experience. 
Preliminary advice free. L. F. Randolph, 
Three Hundred Two A. Yletor BuUdlng. 
Washington. P. C. 

PATENT Tour Inrantlon: Senil tor ftee 
i)ook. "How to Obtain a Patent." and "Bec- 

ord of Invention" hlank. Cbnsuit us about 
how to protect your ideas. Victor .1. Evans 
& Co.. 601B Victor Bldg., Washington 
P.C. 

PATENTS Obtained for Inventors. Pee 

rcfuniled unless granted. Time payment. 
Write for the plan. Unentors Finance Cor- 
poration, 700 Insurance liuUding. Washing- 
ton^^ 

INVENTIONS Patented and Exploited. 
Former patent oOlce examiner; Master pat- 
ent law. Benj. Webster. Esq.. Na 15 But 

26 Street, New York. 



PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson B. Coleman. Patent Lawyar, 724 
Ninth St.. Washington. D. C. 

LANCASTER. Altwlne A Rommel. Suite 
411. 815 - l.'>th St. K. W.. Washington, 
D. C "Originators of the Form Evidence 
of Cbneeptfam." Before dlsrloalng your In- 
vention to anyone send for blank form to be 
signed and witnessed. Form and patent In- 
formation bulletin free. 

PATENTS Procured: trade marks regis- 
tered— prelimlnny adnee tumlshed without 
charge. Booklet and form for disclosing 

Idea free. Irving L. McCathran, 700A In- 

ternational Bldg.. Washington, D. C. 

PATENTS. Reasonable rates. WrlU. 
The Ramsay Company. World Patent Attor- 

neys. 273 Bank St., Ottawa. Canada. 

WH.\T To invent — Names of manufactur- 
erj and wanted inventions sent free on re- 
quest. Write W. T. Greene. 946 Barrister 
Building. Washington. D. C. 

PATENTS Secured. Promptness and skill 
assured. Examination and advice free. 
Book sent free. Randolph Company. Sec-. 
tlon-48B. Washingt nn. 1) C, 

"INVENTOR'S Guiile." valuable Infor- 

Imation. free. Frank Ledermann, Registered 
Attorney-Engineer. 1712 Woolwortb Bldg.. 
New York. 



Copyiiytiiuj inai'jnal 
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POPULAR MECHANICS ADVERTISING SECTION 



.. INVENTORS: Send for booklet telllnl 
how to patent and sell your inienttniu at 
lowest cost. Balph Burcb. Patent Lawyer, 
900 F St., Washington, D. C. 

P.\TENTS. Send sketch or model tnr 
adTtce. Free book, "Bow to Obtain a Pat- 
ent." Established thirty years. Highest 
refeiences. Prompt serrlre. Reasonable 
rharges. Chandlee & Cbandlee. 908 F Street. 
Washington. D. C. 



EST.VBUSHED 18fi4. .Mll.i H. ."Stevens 
Company. Free booklet. Patents. Trade 
marks. Copyrights. Olflcea. Monadnork 
Block. Chicago: Barrister Bldg., Washing- 
ton. D. C. 



P.VTKXTS — Write for free information. 
How to Obtain a Patent and Record of In- 
vention — or send drawing or model for ex- 
amination. Miller & Ariller. Patent At- 
torneys (fonner Patent Office Examiners). 
lOOG-A Woolwnrth Building. New York: 
67a Earle Building. WaslilnEton, U. C. 



FOR INVENTORS 



EXHIBIT Your patent at the Third In- 
ternational Patent Expcisltlon. Philadelphia. 
February 1 to 10. 19.12. Greatest manufac- 
turing renlon of the world. Thou.'^and of 
manufacturers and patent liuyers to attend. 
Demonstrators on hand to explain your pat- 
ent. Send for free folder. Herman Larson, 
Third International Patent Exposition. Con- 
vention Hall. Philadelphia. Pa. 



P.VTENT Your Invention: Send for free 
book. "How to Obtain a Patent." and "Rec- 
ord of Invention" blank. Consult us about 
how to protect ynur ideas. Vfctor .1. Evans 
& Co.. ti02B Victor BldK.. Washington. 
D. C. 



INVENTORS! Copyright a description or 
drawlni; of your invention or patented arti- 
cle In our magazine. This will help secure 
.vou direct evidence for priority patent claim. 
"Promoters! Your advertisement will put you 
in direct touch with the inventor .vou are 
seeking. Advance Pul)llshInK Company, 40r. 
Lankershlm Bldg., ;ird and Spring Sts.. Los 
Angeles. Calif. Established 1911. Sample 
copy of magazine 10 cents. 



W.VXTED Specialties — Desire articles which 
can be stamped from sheet metal. Small use- 
ful things that will sell readily. Need not 
be patented, will protect .vou. Over 40 years 
In business. Fair treatment guaranteed. The 
Otto Konlgslow Mfg. Co.. 3.")10 Perkins Ave.. 
I 'leveland. Ohio. 

WANTED: Automotive, aeronautical In- 
ventions. F. Newman, 1274 Ogden, Denver, 
Colo. 



FINANCE Your Invention^ Sell your pat- 
ent. Read Inventors own magazine — contains 
lists of inanufacturers-prouKiters : valualde 
ideas, information. Saves you time and 
money. Low advertising and suhscriptlim 
rate. Particulars free. "Inventive .\ge & 
Patent Market." Box .1. l.")77 East 18th 
Street. Brooklyn. N. Y. 

LACF:Y'S Patent Sense. Valuable book 
free. See ad pa ge I'M . 

TIME Counts In applying for patents. See 
nages i:'.2 and 1.13. « larenco A. O'Brien. 
Registered Patent Attorney, Washington, 
D. C. 



INVENTIONS Patented and Exploited. 
Former patent office examiner; Master pat- 
ent law. Beni. Webster. Esq.. No. 15 East 
20 Street, New York. 

CONSULTING Development engineer- pat- 
ent attorney. Inventions perfected. Valuable 
engineering and sales plans made. J. J. 
O'Brien. l.")6 E42nd St.. New York City. 

LOW Cost manufacturing. Large plant 
completely equipped for blanking, drawing, 
stamping and wire forming In any finish. 
Can save you money on your product. Our 
figures will convince. Eastern States Prod- 
ucts. Box 721. New Haven. Co nn. 

INVENTOR'S Universal Educator: con- 
tains 900 mechanical movements; 30 per- 
petual motions; Instruction on procuring and 
selling patents and selecting an attorney, 
etc. Suggests new Ideas. Price $1.00 post- 
paid in U. S. A. Address Dietrich Co.. 
602B Ouray Bldg.. Washington. D. C. 

MANUFACTURERS Now buy Inventions. 
Valuable circular sent free. Fees $2o.U0 up 
to prepare and file patents. Tvventy years 
experience. J. J. O'Brien. Patent Attorncy- 
Engineer. 156 E42nd St.. New York City. 

MANUFACTURERS Everywhere seek new 
Inventions to Improve their product. Names 
of manufacturers and wanted Inventions sent 
free on request. Write W. T. Greene. 914 
Barrister Building, Washington. I). C. 



FOR MECHANICS 



BKLIEVE It or not. one Hie will sharpen 
twenty saws. •"lOc tells you how. Perry's, 
1030 Methyl Ave., Pittsburgh. Pa. 

USE Shortcuts In Figures. Save valuable 
lime. The iiulckest ways of working all 
problems. Instructions for drilling yourself 
to be come rapid with figures. Complete, yet 
simplicity Itself. Just write a postal for 
"Shortcuts In Figures." Pay postman $1.2.') 
and postage. Popular Mechanics Press. Room 
802, 200 E. Ontario St.. Chicago. 111. 



PATENTS FOR SALE 



SO.METHl.VG New. Railway rallpoint. 
without fishplates, bolts or screws, simple 
construction, saves labor. Usable for rail- 
roads, mines and contractors. Outright or 
royalty. Best offer accepted. Pat. In U. S. 
A.. ( 'anada and France, others pending. On 
Third Intern. Pat. Kxposltlon. Philadelphia. 
Pa.. Felir. 1-10. 19:;2. Rob Gcse. 272 W. 
Dominlk Str.. Home. X. Y. 

NEW Invention — ■".\utoinatic Milk Cap 
Lifter." .Must sell entire U. S. patent 
rights. Jfanufacturlng cost 2c. retails 2V. 
Scdd l.'i.OdO to date. Hobt. Poulson. Hut- 
chlnson. Minn. 

PATENT 1783400. Grain saver for com- 
bine pick-ups. Send your offer. Virgil 
Bockwltz. Humboldt. Min nesota. 

ATTENTION, Patent buyers: Have veiy 
useful household and office Invention : nothing 
like It. sell from one to three wlicn demon- 
strated at a home. Retails $1.00. Proven 
successful. SIciner Wall Hat Rack. 1301 
Clay. Topeka. Kans. 

PROFITABLE New Invent ions to manu- 
facturers. Stale lines interested In. Par- 
ticulars free. .\merlcan Patents (inrnora- 
tlon. 1221 Barrister Building. Washington. 
D. C. 

VALUABLE Automobile accessory. Im- 
proved differential clutcli. Patented. Elim- 
inates tire cliains. .lacob Hustvet. Lampson. 
Wise. 

TIME Counts in applying for patents. See 
pages 132 and i:i3. tiaience .V. O'Brien. 
Registered Patent Attorney. Washington, 
D. C. 

MANUFACTUR1;RS Looking for new 
inventions should write W. T. Greene. 939 
Barrister Building. Washington. D. C. 

ELECTRICAL Trouble shooting on the 
motor car and airplane. Don't trust to luck 
or guess work. Learn to make every motion 
count In testing and repairing. Send for our 
standard 49:S-page book for e'ectriclans and 
mechanics. 300 diagrams. Hunureds of prac- 
tical tests. Pay postman $4.00 plus pnai.T -e 
when delivered. If outside II. S. remit when 
ordering. Popular Mechanics Press, Boom 
802, 200 E. Ontario St., Chicago. 



COPYRIGHTS— TRADE MARKS 



COPYRIGHTS— Trade-marks. Protect al- 
most anything! Low charge. Wade .'Venice. 
2274-N Brooklyn Station. Cleveland. O. 



MODELS AND MODEL SUPPLIES 



INVENTORS: Send us sketch or crude 
model of .vour Idea. Crescent craftsmen 
will develop It into a practical working 
model. 30 sears of successful experience 
and thousands of satisfied clients. Confi- 
dential seivlce guaranteed. Bank references 
furnished. Free illustrated book: "Making 
Inventions Pay." Crescent Tool CVJ.. Dept. 
S-2. Cincinnati. Ohio. 

TIME Counts In applying for patents. See 
pages 1.12 and 133. Clarence .\. O'Brien, 
Registered Patent Attorney, Washington, 
D. C. 

DE WITT Clinton materials, bras? tui)- 
Ing. rod. screws, etc. Send for list. .\. .1. 
Fisher. 1 002 Etowah Ave.. Royal Oak._M Ich. 

SIINIATURE Power woodworking shop. 
Practical and accurate. 4" tilting table saw, 
jointer and sander, jigsaw. (>"xis" latlic. 
•4" drill press. Complete. less motor. 
$17.9.5. A. T. Garfield. 30 San Miguel Rd.. 
Pasadena. Calif. 

POWER Jlodels. Gasoline steam engines. 
Railway, steamship, boiler fittings, metals. 
Big catalog li.'ic. Charles Cole, Ventura. 
Calif. 

MODEL Aircraft— How to build and fly. 
Model builders and tournament rontestants, 
get the complete official handbook of tiie 
Playgrou]id and Recreation .\ssoclation. :100 
pages, fully Illustrated. Price $2.2"i. Sent 
postpaid upon receipt of price or C. O. 1). 
anywhere In U. S. Popular Mechanics Press, 
Room SOS, 200 E. Ontario St., Chicago. 



ACME Model Works. 200 North .Tefferson 
.'street, Chicago, 111. Working models, me- 
chanical, optical and electrical apparatus. 
Ligiit manufacturing. 

G.VSOLINE Eiinine. two cycle type, 
%"x% '. Steam engines, boilers for model 
boats. Propellers. tittioKs. Catalog I'lC. 
.\nton Bohaboy. 212 Price St.. Rahway. New 
Jersey. 

F.VMOUS Bailey Handbook — Prepares you 
to pass the examination for any grade of 
license for stationary, marine and Diesel 
engineers, firemen and boiler inspector In 
any state of the Union or any pnivince of 
Canada. Flexible cover. Handy pocket 
size. Pay postman $2.00 plus postage when 
he hands you the package. Popular Me- 
chanics Press. Room 802, 200 E. Ontario 
St.. Chicago. 111. 



MANUFACTURING 



MANUFACTURING, Models, dies, stamp- 
ings, brasswork. moulds for castings, vul- 
canizing. Circular free. Baums Metal 
Specialties, Kansas City. Mo. ' 

LOW Cost manufacturing. Large plant 
completely equipped for blanking, drawing, 
stamping and wire forming in- any finish. 

Can sale you money on your product. Our 
figures will convince. Kastern States Prod- 
ucts. Box 721. New Haven, Conn. 

METAL .\rtlcles developed and manufac- 
tured. Model making. Reasonable price 
and first class workmanship. W. F. Meyers 
Company, Bedford, Indiana. 



HOMIC Repairs. Every home owner will 
find this book a mine of suggestions. Its 
390 pages are packed with informatioiy tn 
how repairs of all kinds can be made and 
save delay and expense. Fully illustrated. 
Price $2. no. Will save Its cost 10 times 
over. Sent postpaid upon receipt of price 
or C. O. D. an.vwhere In V. S. Popular 
Mechanics Press, Room 808. 200 E. Ontario 
St.. Chicago. 

WIRK Goods made to order. Cooley Mfg. 
Co.. 3210 Carroll Ave.. Chicago. 



SURVEYING INSTRUMENTS 



ALL Our rebuilt transits and levels are 
now reduced 20%. .\ll fully guaranteed — 
sold subject to field test. Cash or easy 
terms. Write today for list M-(i2. Warren- 
Knight Co.. (Makers of "Sterling" Survey- 
ing Instruments.) 130 N. 12th Street. Phlla- 
delphla. Pa. 

WOODTURNING For amateurs. Excel- 
lent new Instruction book just published for 
llie amateur and home work shop owner. 
Contains all the needed Information and is 
well illustrated yet pul>lished to sell at the 
low price of 25 cents postpaid. Send for 
your copy today. Mall remittance with your 
order. Popular Mechanics Press. Boom 802. 
200 E. Ontario St.. Chic ago. 

NEW World ,\tlas— 1930 census figures — 
Complete, up-to-date, just the kind you 
need fi>r home, office or school. New ron- 
venient size fits In your bookcase. S88 
pages. Has all maps and usual features. 
Price $2.50. Sent iiostpald upon receipt 
of price or C. O. I>. anywhere In U. S. 
Popular Meilianlcs Press. Room 808. 200 
E. Ontario St.. Chicago. 



WELDING AND SOLDERING 



B.MIG.MNS — Excellent repossessed arc 
welders, buffers and grinders. Entirely re- 
liullt — guaranteed. Trial. Terms. Write 
Ken's Service. Box M-223. Troy. Ohio. 

THAT Concrete .lob. Don't be afraid to 
tackle It. With the instructions found In 
the new edition of Popular Mechanics Con- 
crete Handbook you can easily make 173 
articles of utility and beauty ranging from 
ordinarj- steps to garden furniture. This 
book win be sent for ohly 98c plus postage 
C. O. D. Send your order today to Popular 
Mechanics Press. Room 802. 200 E. Ontario 
St.. Chicago. IB. 



MACHINE DESIGNING AND DRAFTING 



WORKING Drawings made for all pur- 
poses. P. Rogge, Bonne Terre, Missouri. 

WOOD Turning on the lathe. Both In- 
teresting and fascinating. Send for a copy 
of Milton & Wolilers Course In wood turn- 
ing. It gives you quickly a complete mastery 
of this manual art. 200 pages. Cloth. 141 
plates. Sent C. O. D. Pay postman price 
$1.50 and small amount postage upon de- 
livery. Popular Mechanics Press, Room 802, 
200 E. Ontario St., Chicago. 111. 
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MACHINERY. TOOLS AND SUPPLIES 



9".x.i>4' SHKl'AKD Lathe $75.00, Kemp- 
sinitli iiiiUiiig inadiiiie Sl'5.00, llj" Smith & 
JIllls crank sliaper $173.00. H" U. S sensi- 
tive drill press $40.00, No. 60 Heald cylin- 
der gtlnUei $ljU.UU, 10" new Urlll press 
121.00. new autoiutle air eomprestor, witti 
tink, motor, etc.. $85.00; battery charging 
outfit, complete $100.00. Write for catalog. 
Terms to suit. Cincinnati JIacliinirv & Sup- 
ply Co.. 27 West 2nJ St.. Cincinnati. Oliio. 

SUBSTANTIAL Savings— used art- weld- 
ers, buffera. grinders, platers, compressors, 
paint sprays. Entirely rebuilt; Kuaraoteed. 
Trial and terms. Write Ken's £qolpm«nt. 

Box M-224. Troy. Oliio. 

NEW Design motor-driven scrciv-cutting 
l)ench lathe — 10" swing 24" centers, $138,00. 
Chuck $18.00: 3-latlw tools $^.i>0. Kortun 
Broadway Machinery Ob., ClBdnnatL 

KKLLOGG Air compressow, exeellent 

condition, Jil.nii. Taylor, 105 East lOSnd 
Street. New York City. 

START BnsliMsa of Totir own. small Inveit- 
mant required, doing chromium, nickel, cop- 
per, silver plating. This worlt in big de- 
mand. Information free, lilectro Platers 
Bupplj Co.. 28 West Second St., Cincin- 
nati. milo. 

$100.00 SCRKW Cutting latlics. Inven- 
tors, amateurs, schools. Ampblon 305-24th 
St., Milwaukee, Wis. 

YOU Need a better grip on mathematics? 
Ask us to send you a copy of "Matliematics 
for the Practical Man," only $1.50. By 
common sense methods it removes the mystery 
and dlfllculties so algebra and calculus are 
made simple. Assuming your knowledge Is 
limited to arithmetic you quickly and easily 
gain a working knowledge of algebra, geom- 
etry. Trigonometry and calculus. Simply 
pay postman when he hands you the pack- 
age. Address Popular Mechanics Press. 
Bocm «02. 200 E. Ontario St.. Chicago. 111. 

ENGINES. MOTORS AND, DYNAMOS 



NEW % Hp. repuUlon motors $8..''i0; re- 
built motors $4.50; 14 hp. new 23 c)-cle 
$B.S0. Motors, generators, converters at bar- 
pain prif e< Oueen City Electric. 1736 Grand 
Avenue. Chicago. 

FOB Sale: Slightly used electric motors. 
^, h.p. $3.00: Va h.p. $4.30. Cash with or- 
der. The Maytag Chicago Co., 100 E. 11- 
llnols St., ChicuKo, III. 

FIFTY 1-12 Horse 110 volt Universal mo- 
tors. Double shaft, emery wheel and grooved 
pulley mounted. $2.93. Other motor and 
generator bargains. Klectrlcal Surplus 
Company. Dept. 12. 1885 Milwaukee Ave., 
Chicago. 

GOViilBNORS For auto engines for sta- 
tlonatr or portalila power. No cash down. 
Candee-Smith Ooremor Co.. 215 North Los 
Angeles Street, Los .Vnceles . 

TIME Counts In applying for patents. See 
pages 1.12 and 133. Clarence A. O'Brien. 
Registared Patent Attoniar. Wasblngton. 
D. C. 



FAHMS Ar,U f-A.';M LANDS 



FREE Booklat explains estraordlnarr of- 
fering Improved farms, sizes forty up to thou- 
sands acres, level and rolling lands, variety 
productive soils, .Muljama, Louisiana, Mis- 
sissippi; .start linglv low prices, easy terms; 
(i|)i>nrtunities daiiying. stni k, poultr>- raising, 
ilii iTsitii'd faiinir.,-: rinmical; proHtalile, 
long Krou inr- -cM-n;, ; :-i::;nv siiutli lands. 
First It,:, I", r.. • N. Ufarborn St.. 

CblciiKu, 111. 

ACIitS, Gas stati.ii, Kr I'lv. cleared 
tl't in day. Beautiful l^ir.u. 1 Uitr liway; 
good bidgs., picture ."-room Imuse. etc.. pg. 
IJi free catalog. $ISoo includes merchan- 
dise and cow; part down. Strout Agency. 
li'i.'. P F n u r th Ave.. X . _V. 1 ty. 

CANADIAN Tax sale lands for a dollar 
an acre and up ; small munthly payments, 
rariui, timber, hunting and fishing camps, 
minerals. Limited number of properties. 
Write at nnre for free Illustrated booklet. 
Tax Sale Service. Room 613. 72 Queen St., 
^V., Toronto. Canad a. 

OZAIIKS — Timbered river lot, cabin; fish- 
ing. huntinB. trai)iiini,'. boating, pearling; 
$200, $10 monthly. Hubbard. 216 Gross- 
MMi Blda.. K ansae Cltr. Kansas. 

FREE Books on opportunities in Minne- 
■ota. North Dakota, Montana. Idaho. Wash- 
ington, or Oregon. Complete information on 
climate, crops, location for farm or subur- 
ban tract for grain, livestock, dairying, fruit, 
poultry — a home, independence, plenty of 
food, clothing, continuous employment. No 
occupation offers more to Industrious capable 
men. Write E. C. Leedy. Dept. 257, Great 
Kortliern Bailwar. St. Paul, Minn. 



OWN A farm In Mlnnnota. Dakota. Mon- 
tana. Idaho, Washington or Oregon. Crop 
payment or easy terms. Free literature: 
mention state. H. W. Byerly, 119 Northern 
PacMe Railway. St. Paul. Minn. 

SELIi Tour property quickly for cash, no 
matter where located. Don't pay big com- 
mission. Particulars free. Beal Estate 
Salesmen Co., Desk B, Lincoln, Nebr. 

8G1 PRACTICAL Ways to Reduce Farm 
Labor and Expense and Increase Income. One 
farmer writes be would not part witli this 
Information for $100. if he could not dupli- 
cate it. Nothing experimental. These Ideas 
have all been put to test and proven piartical. 
Send today for a copy of our Handbook for 
Farmers and get ready to put these ideas in- 
to operation for your own benefit. Pay post- 
man only 98 cents and the postage when he 
hands you the package Popular Mechanics 
Press, Room 802, 200 E. Ontario St., Chi- 
cago. UL 



OLD GOLD WANTED 



SEND Your dlsiarded gold .iewelry. watch 
cases, crowns, medals, etc.. for cash olTcr. 
Goods returned promptly if offer is unsatis- 
factor}-. Old .State Metal Co.. Box 51. 
Shrewsbury, Mass. 



WANTED— MISCELLANEOUS 



MAIL Ua sour dlicardad jewelry, cold 
crowns and bridgM, watcbea. diamonds, sil- 
ver, platinum. Money promptly mailed. 

Goods returned if offer refused. United 
States Smelting Works (The Old Reliable) 

■•59 So. State St.. Dept. 71. Chicago . 

C.v.Sll For old gold Jawaby. watches, 
false teeth, brldgework, crowns. 1W% full 
value paid. Monnr mailed day abipment rc- 
reiveii. :Missourl Refining Ok. 663» Dalmar, 
St. Louis. Mo. 



RABBITS 



ANGORA Wool rabliits. Chinchillas. New 
Zealands. Sunnyside Fur Ranch. Vaughn, 
Mont. 

NEW Zealand white juniors. Pedigreed 
.1 lbs. each. $:;.00 pair. Satisfaction guar- 
anteed. 'J.'ic brings 48-pa;;e rabbit book. 
I nited Sales Co.. Dividing Creek, N. J. 

BABBITS And supplies. Complete lit- 
erature. lOe. Albert Facey. Inc., 115-X. 

Valley Stream. New York. 

SILVER Fox rabbits: Enormous profits. 
Convenient payments . No references . De- 
talls 10c. Hicknry-Dell, Olcnbeulah . Wise. 

RAISE Rex rabbits. We pay $12.U0 each. 
infMnnation 85c Saatem Babbitry, K«w 
Freedom. Pa. 

STVXIMT'.M ItiliMt .Toiirnal, Milton. Pa. 



Does AND PETS 



FERRETS: Good hunters, $5.00 each. 
Walter Carlens. I'ort Clinton Ohio. 

$3.').00 BUYS A 4-year-old coonhound. 
guaranteed to please any hunter on trial. 
Coonhound Kennel, K^viL Ky. 

TRAINEH) Bird dogs: priee list on ra> 
quest. Joe Moss, Lewisburg. Tamu 

FOR Sale. Minka. wittirrelB. raccoons, 
foxes, ferrets, rauskrats, ginseng, rabbits, 
skunks, wolf pups, opossums. B. Tippman, 
(^aledonia. Minn. 

BEAUTIFUL Registered bull pups. $15. 
Bolldogi. 901 Boekirood. Oallaa. Taiaa. 



FOR SALE— MISCELLANEOUS 



TIE Forms keep your neckties smooth and 
free from wrinkles. Ties always pressed. 
Secure a form for every tie. Three for 2.'ic. 
Tye Mfg. Co.. 595 S. Main St., Akron. Ohio. 

I'NDERWOOD 5. Standard office machine 
$n9.9.'i. Cbeckwriter. duplicator, multi- 
graph, Dictaphones, bargain prices. Prultt, 
190 North La Salle. Chicago. 

LAYOUTS For advertising is a useful 
handbook of 700 layout suggestions used in 
magazines, newspapers, booklets, folders, 
broadsides, letterheads and posters. Will 
save Immense amount of time of any adver- 
tising man. DellTared to your door C O. D. 
Simply pay postman $3 and poitaga. Pop- 
ular Meehanies Praaa. Room 80S, 200 B. 
Ontarto St.. CMcaift 

NECKTIES! Hosiery! Shirts! Reason- 
able prices. Fnlcler free. Ouimette's. 81 
Holly D-0. New Bedford. Mass. 

W.ATCIIMAKERS Lathe for sale at a 
bargain. R. .Taegermann, 5315 Easton Ave., 
St. Louis, Mo. 



LANTISCAPIKO. The Complete Home 
Landscape, a guide to the planning, con- 
struction and planting of the garden an'd 
grounds of the average home. 178 pages. 
Illustrated. Price $2..")0. Sent postpaid 
upon receipt of price or C. O. 1). anywhere 
In U. S. Popular Jlechanlcs I'ress, Boom 
808. 200 E. Ontario St.. Chiiago, 



ROOTS AND HERBS 



JUST OutI Beautifully illustrated 64 
page medicine, man almanac. Contains over 
.'>uu old-fashioned herb medicine recipes and 
Indian serrets tor' home use. 10c postpaid. 
Worth dollarat Botanies. US Wait mtb 
St.. Chicago. 



PERSONAL 



ASTUULOGY^ 10 Year reading. Your good 
and adverse periods to 1042. Ten year fore- 
cast reading giving you exact periods to 
court, marry, speculate. Invest, travel,' chanae, 
expand business, obtain promotion. Increase 
income, employment. Forecast written by 
expert. Itased on recoKnIzed scientific as- 
trology. With this forecast you can plan 
your affairs with precision, greater assur- 
ance of success and happiness. Send birth- 
date and $1.00 today fur your 10 yr. reading. 
National Publiablng Ob.. Desk 104. Hunter. 
K Y. 

II.VNDimoK Practical palmistry, 125 
pa;;es. brief, understandable. 1000 markings 
explainid. Postpaid $1. Chlromant. 1539 
West Tth. I.us .\n;:i U- s. Calif 

SUPPORTO Appliance. Amazing inven- 
tion that restores contldence. Immediate re- 
sults guaranteed. Men write fur valuable 
Information. Surgical Co., 1900 San Pablo, 
paklijnd, Cal iL_ . 

DO Your feet sweat, smell or itcht In- 
stant relief. Full else treatment one doU 
lar. Recommended by physicians. Roche, 
Renaud Co., Falrh aven, Mas s. 

GET ' Happiness"— helpfulness, U3S. 100. 
5735 45th Ave.. S. Minneapolis. 

BAUJKEMt). Baldapoti, faUIng bairf 
Write Box 1508. Chicago, 111. 



MISCLLLANLUUS 



LARGEST Stock of mounted dear heads 
in U. S. Also big game heads, small game, 

birds and rugs. Finished by expert taxider- 
mists. Offered singly or in quantity at bar- 
gain prices. Ideal for clubs and lodges. 
Write today for price list. Geo. A. liOSMr, 
Taxidermist. .Tohnstown. N. Y. 

TBANSFEBING Llnuld— Takes any pic- 
tures or print off bills— inaKazines — funnies, 
etc. 23e bottle, foru)ula S.'ic. both 50c. No 
stamps, fllneh. Brlrtle.-Kew Jersey. 

GET Into real estate — Bend SSe'for "Beal 

Estate Sidelines" and farm list. Stout. 

WarmsiH In Ks. Ga. " ' ' 

CASTINGS— Home shop machinery. As- 
semble yourself. Lynn Peltcfaer. Oeaaa 

Beach. Calif. _; 

ARK Vuu 1)1.1 at forty? See our adver- 
tisement on iiage ."2 of this issue. The 
Electro Thermal i 'ompany, 2150 Morris Ave., 
Steubcnv iile. Ohio. 

CASH Paid for butterflies, insects. See 
Storlalr piwly ^^fftlliOTanl; en 10. 
LEABN Today — Earn tomorrow. Name 

plates, house numbers, sicns. Oneday sys- 
tem. Print signs, pictures, without press, 
type or machinery. Samples 10c. Straley, 
laH W. Main. Bprinaiaald. Ohio. 

TATTOOIKO. Learn with my outfits. 
Send for circulars, they evplaln. Scrgt. 
Itonzey. 'ji'u Sa Main. _rrn\ iili rice. R. 1. 

MIRRORS Itesllvered at home costs near 
5 rents per s(iuare foot; you charge 75 cents. 
Profitable Tmslness platlnc autoparta. re- 
flectors, tableware, stoves, reflnlshing met- 
alware. etc. Outfits furnished. Details 
free. Write Sprinkle. Plater, 288. Marlon, 
Indiana. 

AMATEUR Cartoonists — ^Earn $2.";. 00 week, 
spare time, coiiylng cartoons for advertisers. 

3-M Syndicate, .\r^Tvli-. Wise. 

TATTOOING Oiitlits, «implics. IlluJtrated 
list free. "Wattrs." 'JiIj I'ut-tnam. Detroit. 



AMATEUB Cartoonist: Sell your work. 
Write Smlth'i Sarrlaa. PZlMli. WeBatebaa, 
Wash. 

TELL An amy of S.ooo.ooo live readers 
all about your offerl If you have anything 
to sell, buy or exchange, or If you have any 
leasonahle proposition, tell our readers all 
about it — they'll respond quickly. Our book- 
let "How to Create More Business" contains 
some very Interesting, helpful facts. Write 
today for your copy — it's free. M. L. Rund. 
Manaser Classified .•Vdvertising. Popular 
Mechanics Magazine. 200' £. Ontario St., 
Chicago, lU. 
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WHERE LINDBERGH LEARNED! 




BOOKS SENT FREEl ) 

■ — ON APPROVAL 

5 Volumes Brand Xew Kdilion 

Only 15 raliiutesaday wltli these WOXDEK 
BOOKS win prepare you forasood draftiiiK 
ITAr Raainnare iob in less than a year. Mechanical and 
rui De^lllliei) architectural drafting from simple straight 
Written, so you can lines to Important complex plans. A step at 
itnrloratanH owBrw a lime! Bullt especially for bcRlnners. foF 
^[•^r;i hi 99 ftmn,,, ™en with only Krammar schooling. Draft- 
»ord, by 22 famous , practice. PLUS ENGINEER- 

engineers ana archi- iNO. made easy and clear. Includes com- 
tects. DeLuze flex- plate ceune In blue-print reading. 

I}''* '''"*^'"fv,"??'"'y Bij Field Big Demand Big Pay 

2,000page8, lo4oblUe- competent draftimen ure urti ntly nMd«l riehl now in 
prints. charts and »1I bnildinj and manufncturinK linea at $50.00 to 
n:«_.J..v,o. ^w^nnrt^a »100.00 a week. That'a jiiat the beiinninc — FOR 

diagrams; prepares draftsmen have the best chances for 

you for a good draft- ADVANCE.MENT. Pleaaanl. tMcinatim work. 

in mAAV.ani/«al «aay to leam and do. Learn quickly with the»e books 
inp job m mechanical ^„p„„ ,„ , ^, frj-e and an for yourMlf. 

or architectural hfleS. rrA ynr't conmdms mtmhtrtkip in ikt-n 

Ronf frtr in Aava' fr*»#» Jl Am*Tiran TrfKniral Satiety now fftren /r€« I 

bent lor lu days tree _j „ad,r, of ait /amoui cyclopedia of «b- 

USe II VOU mail coupon n drallioo. .Wony say thai it u 1W(* more V 

immediately. '*• . 

^pn^Hrav Complete set of drawing instruments if 

^fJQjP'Jtx'^^V you send for these drafting books NOW. 
m m\K^ Jfr^"^"^^ These instruments are made of the 
m ^^^J- finest of German silver, are absolutely 
r ^rf'O-'^i^i^r^JO'i'-liP accurate and are packed in velvet lined 
leAtherette pocket case. Real $10 value, 
but free to you with these books. 
AMERICAN TECHNICAL SOCIETY 
Dept. 0-219. Drexei at 58th St., Chicago, ill. 

Am«ri«an Technical Society, Dapt. D-219, Or«x*l at 58lh St., Chicago. 111. ' 

Send for 10 dtiyc' free use New 5 volume ect of drafting. I will pay the few cente dalivary 
ehnrsee. If 1 winh. I may return books in 10 days and owe you nothing but if I deride 
to keep them I will send $2.00 after 10 days, then only $2.00 a month until $19.80. the 
•peeialintroductorr price, is paid. Send Brand Now edition and include drawins instru- 
ments, 

Nmmt, ., 

jlddrsse 

SmpUyer'B , 

NEW BROADCAStiNG 




COURSE! m 



now offered 




AMERICA'S oldest radio 
, school— RCA Institutes 
—now has a new course in 
radio broadcasting... micro- 
phone technique, broadcast 
station and studio opera- 
tion, maintenance and re- 
pair of equipment. The 
course was prepared with 
the aid of engineers of the 
National Broadcasting Com- 
pany and Columbia Broad- 
casting System. Write im- 
mediately for full details of 
this new course, which is 
given only at the New York 
School. 

This is but one of the many 
courses given at RCA Insti- 
tutes. There are elementary 
and advanced courses in 
every branch of practical 
radio. Given in the four resi- 
dent schools. New York, 
Boston, Chicago, Phila- 
delphia . . . and extension 
courses for home study. Out- 




standing instructors.Modera 
equipment. Associated with 
largest research laboratory in 
the radio industry. Tuition 
moderate. Mail coupon for 
free catalog today. 

A Radio Corporation of Ameriea 
Stihmiaiaru 




RCA InstitirtM. Inc.. 

Dept. PC-2,76VarfckSt. 
New YoTk. N.Y. I 

Please send ma yonrl 
'General Catalog. I am checkina* 

I below the phase of radio in whicnt 
1 am intereated. | 

I [ 1 Aircraft Radio ( ] DiecandFllm| 
' [ ] Broadcast St»- . , KecordinB 



Ition or Studio 
[ ^ TeleTiaion 
I [ ] Talkins PIcturea 



( ] Servicins 
Home Enter- I 
lainment 
Equipment | 



Addrea^ 



I 



I Occupation Ao*—^ | 




Mechanics Work Into 
Executive Positions! 

Mechanics now more Im- 
pfirtant. GOOD PAY! Op- 
portunity to work into exec- 
utive positions. But you m ust 
be highly skilled I Mu.st have thorough, practical training. 

Come to Lincoln — worM'a bast known Aviation School. Graduates set i>e8t 
Pl-sitiona! Advance quicker! S250.000 worth buildinfs and equipment. $100,000 
airport. Practical traininit — Mechanics' School connected with .lirplane factory. 
Govertimcnt-licenre^ infilrurtor^. Orottnd and Flylns School hold hishast gov- 
•rnnwat approval. Aleo Flyinr. Aerial Radio, Wcldinit couriwe. .Serial Radio 
CourMj with other coureee. Raasonabia tuHlon. Part time employment offer 
to help pay room and board. Write for Caialoe, etatinx ace. 

LINCOLN AIRPLANE & FLYING SCHOOL 
a«7A Alreratt Bltfg. LINCOLN, NKBR. 



Learn to Re-Seat Your Chairs 




Have you a chair, stool or 
bench that you would like 
to re-seat? We will teach you 
how to do it. Use either 
Cane, Rush, Reed. Splints, 
Fibre Rush. Cane Webbing 
or Grass. 

Instruction Book OnlylOe 

Send 10c today for our illus- 
trated Instruction Book and 
price list explaining how to 
do Seat Weaving. 



The H. H. PERKINS CO. g.VRVr.*c?,;„. 



READ THIS 



■ ■ ■ ■ Don't be handicapped by deafness. 

■ VIURAPTIONICS, Btnall silver de- 
vices that fit snugly in the ears, are helping thousands. VIBRA- 
PHONES have no wires, head bands, or batteries to annoy 
you. They are so inconspicuous that even your friends will sel- 
dom know you are wearing them. Nothing to get out of orderand 
no additional expense. This is what the hard of hearing have 
long been looking for. Write for our booklet. The Vibraphone 
Company, Sta. 1676, Central Nat'l Bank Bldg., St. Louis, Mo. 

The man who studies gets ahead. Popular Mechanics 

Press will advise you what books to read to advance in 

your trade. 200 East Ontario Street, Chicago, Illinois. 



' EXTRA " 
STRONG 

IMPROVED MODEL 



Catalog 



i 




« SAVE 

Most Practical 
Boiler & Cooker 

Made with large 5-inch Im- 
proved Cap and Spout. Safe, 
practical and Bimple. Notbinqc 
to get oat of order, mont sub- 
stantial and durable oti the 
market. Will last « UfetiiM. 
ffiTM real service aod utU- 
f action. 

Easily Cleaned 

Cap removed in asec- 
ond: DO burn ins of 
hands. An ideal Tow 
pressure boiler andpaa- 
teurizer for boaw mod 
farm. 

Sav« 20^ brordeHns 

direct from factory. No 
article of such high qual- 
ity and utility ever aold 
at Buc h amazingly low 
prieea. Pricex quoted are 
caah with order or one- 
fourth C4iBh , balance 
C. O. D. Send chock or 
money order; prompt 
ahipment made fn plain 
etronK box .The only boQ- 
er worth having. LaxsA 
Cat&loff Free. 

HOME MANUFAC- 
TURING CO. 
Dept. 8216 
IS E. KInzle St. 
Chicago. Illinois 



When writing to advertisers please mention Popular Mechanics 
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Let me helpYou get a 



r 




No special experience required to get one of 
these attractive Government positions. All 
you need is to pass an examination — and it is 
easy if you prepare for it. And that's my busi- 
ness. For eight years I was a Secretary Examiner. 
Since then, during the past twenty years, I have 
helped thousands into well-paid Government 
positions, and I can help you get there too. I know 
how to train you to get highest rating in Civil 
Service Examinations, which will qualify you for 
first positions open. You get the job you're 
after — or it costs you nothing. 

Good Pay — Short Hours 
Steady Work 

Get rid of the bugaboos of hard times, 
strikes, layoffs, job-hunting that you must 
always worry about in ordinary jobs. Don't stick in the 
low-pay jobs that start you off in a rut and keep you there. 
Work for Uncle Sam in a fine position you can't lose for any 
religious, political or personal reasons. Here's a wonderful 
position you can easily get that pays you from $1850 to 
$3300 a year; where there are no strikes or lock- 
outs, where you get vacations with pay, retire- 
ment pensions, 8-hour day, automatic yearly 
salary raises, unlimited opportunities for quick 
advancement, and many other advantages you 
can't get anywhere else! 



Get my f REE Book 



"How to Secure a Gov't Position" 

If you are a citizen, eighteen to fifty, you can get the 
Civil Service Position you want. Write today for my 
new free book that tells all about the Civil Service — the 
jobs open, what you must do to get the job, the pay, the 
vacation, and all the big advantages of Government 
Positions. Find out just how I can help you land a steady 
good-paying position in the Civil Service in Washington, 
traveling, or near your home. Get ready NOW for the 
next Railway Postal Clerk Examination! Mail the 
coupon or a postal today. 

A. R. PATTERSON, Civil Service Expert 

PATTERSON SCHOOL 

82 Wisner Building, ROCHESTER, N. Y 



RAILWAY POSTAL CLERK 

$1850 to $2700 a Year 
Opportunity for travel. 10 days' vacation and 
10 days' sick leave with full pay. Paid all the time. 
POST OFFICE CLERK 
$1700 to $2100 a Year 
Special Clerks at $2200 to $2300 
15 days' vacation and 10 days' sick leave every 
year with full pay. Kllglble for promotion to 
higher paid pc-iltlons. 

CITY MAIL CARRIER 
$1700 to $2100 a Year 
15 days' vacation and 10 days' sick leave every 
year with full pay. Good chance for rapid promo- 
tion to blRger pay. 

R. F. O. MAIL CARRIER 
$1800 to $2300 a Year 
15 days' vacation and 10 days' sick leave every 
year with full pay. A line position for men in 
rural districts. 

INTERNAL REVENUE AND CUSTOMS 
HOUSE POSITIONS 
$1100. $1680 to $3000 a Year and Up 
Extra Pay for Overtime 
POSTMASTER 
$1200 to $2.S00 a Year 
This Is a position of great importance. 

DEPARTMENTAL CLERK 
$1440 to $1620 a Year and Up to $3000 a Year 

30 days' vacation 
and 30 days' sick 
leave with full pay. 
Work In Washington, 
or near home. 





A. R. Patterson, Civil Service Expert 
PATTERSON SCHOOL 
82 Wisner Building 
Rochester. New York 

Please send me your big free book and tell me 
how 1 can secure a position with the V. s. Gov- 
ernment paying me SlSoO to S3300 a year, with 
excellent chance for rapid advancement. This 
doesn't cost me a i)enny. 



I Name. 
I 
I 

I City. 



Address . 



.State. 
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Are you aging too soon . . . gptting up 5 to 10 
times at night . . . iH vitality ebbing nteadily 
away ... are yuu drtinitrly un the down grade, 
half-living, blue, deprostted, Hubjeet to ohr<»nic 
ronHtipatinn. rhrnnir fatigue, backache, fotft and 
leg pains? Then l<Mtk to the vital proNtate gland. 

New Facts About 
the Prostate Gland 

In men past 40, do you know tliat thesf symptoms are often 
the <lirect result of prostate gland failure? Are you aware that 
these symptoms frequently warn of the most rritieal periocl of a 
man's life, and that prostate trouble unchecked usually goes 
from bad to worse . . . that it fre<iuently leatis to years of 
fruitless treatment and even surgery . . . that it even threatens 
life itself? 

FREE to Men Past 40 

No man past 40 should go on blindly blaming old age for 
these distressing conditions. Know the true meaning of these 
symptoms. Send for a new, illustrate<l booklet, "The De- 
stroyer of Male Health," written by a well-known American 
Scientist, and see if the.'-e facts apply to you. 

There is little or nothing that me<lieine can do for the pros- 
tate gland. Ma.ssage i.« annoying, expensive and not always 
effective. Now this scientist has perfecte<l a totally different 
kind of treatment that you can use in your own home. It em- 
ploys no drugs, medicine, or violet rays. It stimulates the vital 

Erostftte glan<l in a now, natiirni wa.v, and it is ast harmless as 
rushing your hair. 100,000 men have used it with remarkable 
results. 

Swift Natural Relief 

Now physician.* and surgeons in every part of the country 
are recommending this non-medical treatment. So directly does 
this new safe treatment go to the prostate gland that noticeable 
relief often follows overnight. So remarkable are the results 
that you can test it under a guarantee that unless you feel 10 
years younger in 7 days you pay nothing. 

Scientist's Book Free 

Send now for this Scientist's free book and learn these new 
facts about the prostate gland and old age ailments. 

Simply mail the coupon to W. J. Kirk, president, 2150 
Morris Ave., Steuben villo, Ohio. 



If you live West of the Kockles, address The Kleciro 'Iheriiial 
Co.. 303 Van Xuys Building. Dept. 21-0. I.oh Angeles, 
Calif. In Canada, address The Electro Thermal Co.. Desk 
2I-n. .'iS Yt)ni,'e St.. Toronto. Ont.. CiiiL 



W. J. Kirk, Pres., 2150 Morris Ave., 
Steubenville. Ohio. 

Without obligation, kindly send me a free eopy of 
Destroyer of Male Health." 



■The 



Name 

Address 

City State. 



When writinff please mention Popular Mechanics 




Wrestting Book 

FJREE 



Learn at 
Home 




Be an expert 
wrestler. Learn at 
'^homc by mail. The graatast 
wrestlers of all, Frank Cotch and Farmar Burns, both 

world's rhampions have prApured thf most wonderful course of le»- 
t-ons ever written on Sci«ntffic Wrestling* Physical Culture, Self 
Defense and JIu-Jltsu. »tron»(. healthy, with an attractive 

i' n\y . Handle and runtrol bik'K- • and Btroni^er men with eaae. tiet 
tlii> Free Prospectus- .'ili paffes-brimmtn^ with tbrillinff informa- 
li(<n— No Charge— nicrriy seoa 2c to cover postage. Doo't delay. 
Write Today for your copy. Sta*e your age. 

FARMER BURNS SCHOOL, 3372 Courtney Bldg., Omaha, tftb. 




To ^-**«al»] 
mak* Crowns, 
Platoo, Bridgework, 
etc., for Dentists. Easy I 

practical way to learn me- 
chanical dentistry at home in 
ppare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession and 
our ensy-to-learn home study 
course and special offer. 

McCarris School of Mechanical Oontiatry 
316 S. Wabash Avenue Dept. £.493 Chicago. 111. 

Books on all subjects are sold by Popular Mechanics 
Press, 200 Elast Ontario Street, Chicago, Illinois 




1952 Pdces Lowest inHUhcy' 



GOODRICH.GOODYEAR 
FIRESTONE and S;^.."kI? 



We save you half on Standard, Recondi- 
tioned tirt'B, everyone B-uaranteed for 12 
months aerrice or replacement made at 
half price. Compare our prices with 
others. All tubes new. fresh stock. 
Order direct from this advertisement— 
BatififactioD suarantevd 




CORD TIRES 



Size 


TIree 


Tubes 


SO X 3 


$2.18 


$ .96 


30 X 3H 


2.23 


.95 


31 X 4 


2.93 


1.10 


32 X 4 


2.93 


1.10 


33 X 4 


2.93 


1.10 


34 X 4 


3.18 


1.10 


34 X 4X 


3.43 


1.40 


30 X B 


3.S8 


1.70 


35 X 6 


4.43 


1.70 


ALL OTHER SIZES IN 



PROPORTION 



BALLOON TIRES 

Sire Tires TuDen 
29 x 4.40 $2.28 tl.OS 



29 X 4.60 

30 X 4.60 
28x4.76 

29 X 6.00 
28 X 5.25 
SO X 5. 25 

31 X 5 .25 
29x5.60 

30 X 6.00 

31 X 6.00 

32 X 6.00 

33 X 6.00 
32 X 6.00 



2.38 
2.43 
2.43 
2.93 
2.93 
2.93 
3.08 
3.18 
3.18 
3.18 
3.18 
3.18 
3.48 



1.10 
1.15 
1.25 
1.30 
1.30 
1.30 
1.30 
1.35 
1.40 
1.40 
1 40 
1.40 
1.60 



Here's 

Your 

Chance 

to Save 

Real 

Money 

on Tires 



SendSl Deposit--foreecb tire ordered. Paypost- 
rosn bftUnce un delivery. If cash in full is sent de- 
duct 6^. Immedtete ahipment BTUsraDteed. Order 
TODAY AMERICAN TIRE COMPANY 

282s Chouteau Ave. St. Louis, Mo. 



Cl, 



aterial 
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Men and Boys Everywhere 

Here is a delightful 

Learn to Mount 
Birds and 
Animals. 
Be a Taxi- 
dermis t. 
Learn in 
your SPARE 
TIME at HOME. 
A \VONDERFUL 
business. Send 
COUPON for 
free book. 




MOU 

and C 



NT WILD-GAME 
OMMON ANIMALS 



Novelty Taxidermy 
Fascinating, Fun and Very. PROFITABLE 

Do You Want $50 to $150 a Month 
Extra Money? Here It Is! 

Mount wild-game for hunters and anglers. Sell your own 
mounted game. MOUNT AND i^EI.I. ALLURING 
Novelty Taxidermy pieces from COMMON ANIMALS. 
Positively the GRKATKST SPARE TIME MONEY- 
MAKER ever discovered. Our old reliable school with 
100,000 graduates GUARANTEES to teach you success- 
fully. Need extra money? Want a marvelous HOBBY 
that win make you well known? Then INVESTIGATE 
TODAY. Mall the COUPON now lor the splendid FREE 
BOOK. State your age. 




Make beautiful, unique, USEFUL articles, 
using common birds and animals, like those 
ehown — Squirrel-lamp, Rabbit-ashtray, Frost 
clock. Book-ends, also the MOUNTED BABY 
CHICKS. Hundreds of similar things, easily 
made. They SELL AT SIGHT— BIG PROFITS 
and a world of fun. 

This splendid NEW HOBBY Is sweeping the 
country. Send NOW (or _ ^ _________ _ 

FREE BOOK! "'^ P^^^"- pictures. T ^^^^Pl^ ^SS^^Tlwood BW^' Om^"^^^^^^ 

rKbtlSUUIV: Tens all about Ta.Mdermy. JTTTjiv sind me Tour frle 'iilusTral^d book! 

All secrets of Taxidermy NOW revealed. Men I *, | i^Bl "How to Mount Game." Also tell I 

and boys, learn easily, quickly In SPARE TIME. \ IHiiiljliSBI me how I may learn this fascinating . 

Greatest hobby on earth. Interesting, fascinating, | \Yif|^l|iJ|v|v art ea.slly and quickly by mall. No | 

F^I^E^ FUN. Mounted specimens attract Instant j ^^^^^^i^ obligation. j 

Mail Coupon j Address j 

for this great FREE BOOK. Send TODAY Llili: " ' " ' " " " " JlL^llllll".::!!'^^ 



I WISH I D CONE TO 

VON HOFFMANN 



No wonder the friends of Micfiael Corse say, "I wisfi I'd 
gone to Von Hoffmann." His letter speaks for itself: 

"One weel< after I graduated from your Limited Commercial 
Pilot course, I found a position at McKinley Aero-Ways of Canton, 
Ohio, as a pilot. It was my first application for a job and I was 
accepted. I feel sure that the reputation of the Von hloffmann 
Air College was responsible for my being placed in aviation so 
quickly. With such capable instructors, a student can't go wrong." 

(Signed) MICHAEL CORSE 

Write for Booklet No. 1 50, " What Aviation Offers You." If 
you are under 17, write (or Preparatory Home Study Course. 

HIGHEST U. S. GOVERNMENT APPROVAL 




Von Hoffmann Air College 

LAMBERT ST LOUIS AIRPORT - • ST LOUIS Ma 



Please send Booklet No. 150 

Name 

Address 




ru , ^T/ r- I Age Occupation. 

When writing to advertisers please mention Popular Mechanics 
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TWO GRAND CASH PRIZE CONTESTS... 



Contest 



$2500. 



oo 



For letters Telling About Ihe 
Best Money-Making Ideas 
Found In Popular Mechanics 

( Contest Ends rebruarylOJ952 ) 



PRIZES 



$1,000.00 FIRST PRIZE 

500.00 SECOND PRIZE 

250.00 THIRD PRIZE 

150.00 FOURTH PRIZE 

100.00 FIFTH PRIZE 

FIFTY $10.00 PRIZES 

(In case of ties, duplicate prizes will be awarded) 



SAMPLE LETTER 

How Phillip Scott 
Found a $1200.00 Secret 
in Popular Mechanics 

"Some time ago I saw 
an article in Popular 
Mechanics which illus- 
trated and fully de- 
scribed some grotesque 
figures carved out of 
. hardwood that would 

^^^Jf crack nuts and be use- 
^^^^ ^ ^'^'1 ^ ornamen- 

^^B^k tal. This clever idea 

l^BS^ IV^IT ^PPC^'^ t>o me at once 
^H^^Af as a real money-maker 
^^•W ' iC and as a friend of mine, 
" \ Phillip Scott, was out of 
work, I showed It to him. He read the simple 
Instructions for making these unloue dolls and 
became enthusiastic at once. He got bu.sy 
making them and has since made over SI 200 In 
profits by selling them to folks for household 
use and for girt purposes. He gets lots of 
orders because he Is the only one who makes 
these figures, and as a result today has money 
for things he could not otherwise afford. 
We're both grateful to Popular Mechanics for 
his sake." . . . (He then states his reasons 
for thinking this Is a good money-making 
Idea.) — R. R. Pleroe. Bookkeeper, Peoria. 
Illinois. 



HOW would you like to win $1,000,00 in real cash — just 
for writing a few words? This wonderful first prize 
and fifty-four other big cash awards totaling $2,500,00 
are waiting for readers of Popular Mechanics, in one of the most 
unique libneral cash prize contests ever conducted. 
For many years, Popular Mechanics has been read regularly 
by thousands upon thousands of thinking men and women in 
every walk of life. Everyone has found this fascinating magazine 
a treasure chest of world-wide facts and money-making ideas. 
A steady parade of strange developments and scientific facts, 
gathered by our staff of 4346 correspondents from every corner 

of the globe, has enabled scores of wide-awake folks to turn their time into 
money. 

No doubt you have seen many ideas in Popular Mechanics which struck you 
as being real money-makers. If so, you can win a big cash prize now by 
simply writing a short letter of 500 words or less, telling about some idea 
that you have found in any issue of Popular Mechanics. This may be an 
idea that you have seen or used yourself or simply an idea that you consider 
good enough to be used by somebody else. 

That's all you have to do to win the $1,000.00 first prize or one of the many 
other fine cash awards. What an easy way to win a nice bundle of cash to do 
with as you please! Remember, you have as good a chance to win as any- 
body. &> follow the simple rules below and mail your letter before the contest 
ends. 



1. 



In 500 words or less, tell at>out 
some money-making Idea that 
you have seen in any issue of Popular 
Mechanics which you have used to 
make money or which you feel 
could be used by someone else for 
profit, and give your reason. 

2 Write on one side of the paper 
■ only, either typewriter, pen and 
ink, or pencil. 

3 Literary style and grammar will 
■ not be considered. Selections 
n ill be based on ideas and the 
reasons for your choice. 

4 Send in as many letters as you 
■ please. Replies must be rosl- 



Simple Rules 



marked not later than midnight, 

February 10, 1932. 

5 Anyone can enter this contest 
■ except employees of Popular 
Mechanics Magazine or members of 
their familiea. 

6 Five judge* will decide the wln- 
■ ners and their decisions will be 
considered final. 

7 Your name, complete address 
■ and your occupation must be 
plainly given at the end of your 
letter. 

8 All answers to this contest 
■ must be addressed to Editor, 
Contest Number One. 



POPULAR MECHANICS Magazine 

200 East Ontario St. CHICAGO, ILL. 



Nothing to Bug or Sell 



Now or Ever 



When writino to advertisers please mention Popular Mechanics 
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rizes 



...no BIG CASH AWARDS IN ALL 



"Tir $250 o.^ 

Popular Mechanics Offers 
$2.5 00.^ For Practical 
Money -Making Ideas 

( Contest Fnds February JO J952^ 



THIS contest is entirely different and separate from Contest 
No. 1, which is described on the opposite page. Its pur- 
pose is to reward thinking folks who send in practical 
money-making ideas suitable for publication in Popular Mechan- 
ics Magazine. Fifty-five big cash prizes, totaling another 
S 2,500.00, will be given away for the best letters — in addition 
to the fifty-five cash prizes offered in Contest No. 1. 
Think of it ! All you have to do to win a handsome cash prize 
in this unusual contest is to send in a short letter of 500 words 
or less presenting your money-making idea. It may be an idea 
that is already helping you or some friend of yours to make extra 
money. It could be something to do at home, such as canning 
fruits and preserves or renting rooms to tourists, or it might 
be something like killing animal pests for bounty. 

No matter how small your idea seems to be to you, do not hesitate sending 
it in at once. It is the simple, practical suggestion that is likely to win the 
first prize of $1,000.00. You can enter one or both of these contests and send 
in as many letters as you wish. Literary style or grammar is not a factor. 
Awards will be based on the ideas and reasons submitted. So get busy at 
once and send in your letters. You may be $1,000.(X) richer by next spring 
if you do! 

Simple Rules 



Iln a letter of 500 words or less, 
" state briefly your money-mak- 
Inii sugecstion. Your Idea may be 
somethinit that you or someone you 
know Is already makini! money 
\%ltb. Or it may merclv be a plan 
that you believe anyone can use to 
advantafic for profit In full lime or 
spare time. 

2 Write on one side of paper 
■ only. 

3 Literary style and grammar not 
■ considered. Selections based 
only on merits of ideas and reasons 
submitted. 

4 Send in as many letters as you 
■ %\ish. Replies must be post- 
marked not later than midnitiht, 
February 10, 1932. 

DO NOT SEN 



5 You can enter either or both of 
■ these contests. (Anyone is 
elifSlble to compete except employees 
of Popular Mechanics or members of 
their families.) 

6 Winners of prizes In Contest No. 
■ I are eligible for prizes iii Con- 
test No. 2 but no one can win more 
than one prize in cacn contest. 

7 Five judges will decide the wln- 
■ ners and their decisions will be 
considered final. 

8 Your name, complete address 
■ and your occupation must be 
plainly given at the bottom of your 
letter. 

9 Replies to this contest must be 
■ addressed to Editor, Contest 
Number Two. 

D MODELS 



POPULAR MECHANICS Magazine 

200 Ea.st Ontario St. CHICAGO, ILL. 

Nothing to Bug or Sell . • 



PRIZES 

$1,000.00 FIRST PRIZE 

500.00 SECOND PRIZE 

250.00 THIRD PRIZE 

150.00 FOURTH PRIZE 

100.00 FIFTH PRIZE 

FIFTY $10.00 PRIZES 

(.In case of lies, duplicate prizes will be awarded) 

SAMPLE LETTER 



How "House- to-House" 
Gardening Brings Kole 
$35 to S40 a Week 

''Early thi.s spring, I 
was laid off at the 
garage," writes Walter 
F. Kole. "Uatherthan 
sit around idle, I de- 
cided to fix up my back 
yard which I had never 
had time to give at- 
tention to. Soon I had 
a beautiful lawn and 
lovely flowers shooting 
up. One day while I 
wa.s sprinkling m.v garden, 
my next door nelglihor, 
an old widower who was In III health, oflered 
me $25 to nx up his g.-u-den and S5 a week 
to take care of It after that. You bet 1 
KTabbed hl.s ofler. That gave mc the idea 
to go after other neighbors and friends who 
cither didn't have the time or weren't physically 
able to do this work. My plan worked out 
so well that now I make as high as %l'> a week 
and enjoy the work very much more than at 
the garage." (lie then states his reason why 
he thinks this Idea a good one for publication 
m a magazine like Popular Mechanics.) 
Walter F. Kole, Mechanic. Urooklyu, N. Y. 




Now or Ever 
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"I had to make more 
money-for her'' 

"Three weeks after I met Ann we were engaged. It was 
when we began talking about rents and furniture and such 
things that I woke up. 

"I'd been drifting along in a routine office job for years. I 
knew I didn't deserve a raise. And yet I had to make more 
money — a lot of if — and quick. It was Ann herself who sug- 
gested the International Correspondence Schools. She believed 
m me so thoroughly that she made me believe in myself, and 
I started studying the I. C. S. course in Accounting in my 
spare time. 

"That was a year and a half ago. We've been married six 
months and I just got my third promotion. I'm head of the 
cost accounting department now. My 1. C. S. course was the 
finest investment I ever made." 

Are you one of the thousands of young men who need a bigger 
salary and a better job? In an hdur a day of your spare time you 
can secure the training that will bring you advancement. Without 
cost, without oblieation, tind out what the L C. & can do for you. 
Mark and mall thU coui)on nowl 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Vnivasal Unictxaiiy" 
Box 5582-G> Scranton, Penna. 
Without cost or obllKation, please send me a copy of your hn k- 
let. "Who Wins and Why," and full particulars about the subject 
'before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 



) Architect 
] Architectural Draftsman 
]lSuildint; Estimating 
]Wo(jd Millworking 
] Contractor and Builder 
] Structural Draftsman 
] Structural Engineer 
IKIectric Wiring 
J Electrical Engineer 
] Electric Lighting 
] Welding, Electric and Gas 
] Reading Shop Blueprints 
] Telegraph Engineer 
] Telephone Work 
] Mechanical Engineer 
] Mechanical Draftsman 
] Machinist □ Tuolmaker 
] Patternmaker 
]I'lrentter □ Tinsmith 
] Bridge Engineer 



□ .\utom(iliiIe Mechanic 

□ Plumbing □ .Steam Pitting 

□ UeaUng □Ventilation 

□ Sheet Metal Worker 



B .Steam Engineer 



'team Electric Engineer 

_ □Civil Engineer 

B Electric Wiring □ Surveying and Mapping 

_ Electrical Engineer □ilefrigeratlon 

□ R. R. Locomotives 

□ K. B. Section Foreman 

□ U. B. Briilgeaml liuiiiilng Foreman 

□ .\ir Brakes □ Train Operation 
U Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Bnilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 
_j Bridge and Building Foreman D.Vgriculture □ Fruit Growing 

BCas Engines □ Diesel Engines □ Poultry Farming Q Kadio 
Aviatioa Engines □ Marine Engineer 



BUSINESS TRAINING COURSES 

jBuslness Management DCusiness Correspondence 

] Office Management □ Lettering Show Cards □ Signs 

3 Industrial lilanagement DStenography and Typing 

] Personnel Management GOjmplete Commercial 

iTrafBc Management □civil Service □ Mail Carrier 

1 Accountancy □ Cost Accountant □ Railway Mall Clerk 

IC. P. Accountant □ Grade School Subjects 

1 Bookkeeping PHlgh School Subjects 

1 Secretarial Work nColIege Preparatory 

jSpanish □French □Illustrating □ Cartooning 

1 Salesmanship □ Advertising □Lumber Dealer 



Name Age.. 

Address. 

City StaU 



Occupation 

// itOM retide in Canada, send fkto coupon to the InternatUmal Cer< 
retpondence Bchoolt. Canadian, Limited, Montreal, Canada 



AS A ROWING 
mACHINE 





BUILD GIANT 
MUSCLES WITH THESE 
10 SPEEDY DEVELOPERS 



HERE IS 

WHAT 
YOU GET 

lU c :il,lc 

clifpt ox- 

prindvr 
2 I'atented 

hnnd 

rrjpB 
Wall 

pnrta 
Read 

Strap 
Fi.c.t 

Strap 
Skip Ripe 
Ruwinf 

mnrtiine 

■tloch- 

mont 
Illiuitriited 

ConrM 
Muacle 

cluck 



Realize your ambition and de- 
velop muscles of a superman. 
GET STIIONG! Easily master, 
feats which now seem dimcult- 
or if you want physical culture for 
your health's sake, this equip- ' 

ment is wtiiit you iif<d. Willi this apenal 
offer you wive lit lp:i!-t hiiH. Take udvnn- 
tji<e *>( Ihia unparullcled offer and enjoy 
the full advatitucea of a gymnasium at 
home, in your ipiire lime, at your own con- 
venienrc at thia new low acneationally bar- 
lain price. The 10 cable, iiowerful chest 
expander adjustable to 200 Iba. refi!>tance 
and with iu many waea, rives you all the 
advant:i«e8 of a rvm. ENTIRE SATIS- 
FA( TIO.V GUARANTEED OR MONEY 
BACK. 

SEND NO MONET 

6«nd nanic nnd ttddroBB, Wc eend a" 10 
epe«dy devflopprs by return mail. Pay 
pOPtnian $2.7u plii» poptace. 

CRUSADER APP. CO. 




Jf you liv in 
Ihf Fkilipp^net, 
Canada, Havaii 

or oikrr fttrtivn 
eounlrtrt, r-nrtort 
monry ordtr for 
SS.7S. 



Dept. 102f Maplewood, N. J, 






TRICKS WITH ELECTRICITY! 

Make electric lights obey voire, make things run, jump, kick, 
spin, vibrate, buzz, shoot, shot k. flash, mystify — all by electric- 
ity. Make advertising novelties, trick lights, Soatlng rings, 

spirit rapping — all kinds amueinc, practical devices at home. Book telU how to 
do 200 Blunts with 110 Tolta A.C. house current, postpaid $1.00. 

CUTTING BROS. 232-M-SL Campbell, CalH. 



■ Ea 
Jin 



EARN MECHANICAL 

Earn Big Money— Men Needed I 



DENTISTR 

Big Money— Men Needed Everywhere. This 

money-maklni; business easily learned In a few months 
day or evenlngsessions. Practical training, indlvldua 
instructiun. Easy terms. Si hool is hlRhly endorsed. Write 
NOW (or free catalog P and ipeclal tool offer. Address 
ll-W rORK SCHOOt Of MgCHAIIIML DENTISTRY, 125 W. 31»ISt.. Ne» Tork 



V 



lf\|-a|lcrtlJ*C Ma8icalConiedle8,Oper-fMH^^B 
lUtNiaUM Dettas. Vaudeville Acts.l I 
Minstrels, ComedylYf^l^j I 
Songs, Make-up Goods. I of H ITS I 
Cataloc Free L.— — J 
a Co. 623 S.Waba»h,D«pt. 9sCfcica«o 





Don't be a failure, 

Mastcrperfectspeech. Livc.i healthy, nor- 
mal and happy life. Send for free book which tellsvotihow, 
THE LEWIS INSTITUTE, 12050 Woodward Ave., Detroit, Mich. 



No Joke To Be Deaf 




^^mm^-t^.^ w«rf« f, way, i. e .. fAV aoi 

When writing to advertisers please mention Popular. Mechanics 



— EVERY DEAF PERSON KNOWS THAT 

f'.eorge P. Way made himself hear, after being deaf for 
25 years, with Artiflcial Ear Drums 
— his own invention. He wore them 
day and night. They stopped head 
noi-es and rincinc ears. Tliey are 
invisible and perfectly comfortable. 
No one sees them. Write for his 
true story, "How I Got Deaf and 
Made Myself Hear." Also book- 
let on Deafness. Address 

OMTg* p. Way, tac_ 729 Hohunn Buildjns. 



iiier ueing ueui lui 

Arti/letal 
Ear Drum 

Detroit, Miehitaa 
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Amazing New Atttomatic 

StPER-JmCER 

.m- ■ 




Banishes Another 
Hateful Kitchen 
Task Forever!.. 

Oranges, £ em arts, 
Snta// Grape Fruits 
Jiiice r/iemse/i/es 




LIKE 
NAGIC 




AGENTS 

Just Turn Crank And Make Up To 

*17 IN A DAY! 



'■ITl/HY doesn't somebody invent a 
» ' simple, inexpensive device that 



will automatically juice fruit." without 
waste, work, mess, worry or bother?" 
For years, housewives in every nook 
nml corner of America have hurle<l this 
challenge at manufacturers and aftents. 
But the millions who daily enjoy these 
health-eiving drinks have had to con- 
tend with makeshift gadgets and 
squeezers. Now, into this vast ready- 
made market, comes just the remark- 
able new scientific marvel that women 
have praye<l for — to bring them new 
kitchen freedom and to enable them and 
their families to thrive on citrus fruits. 
As a result, every ambitious man and 
woman now has an opportunity for 
full and spare time earnings positively 
unparalleled in the entire field of 
Direct Selling! 

This revolutionary SUPER-JUICER 
is utterly different! Man, you can't 
possibly realize what wonders it per- 
forms until you actually thrill to its 
magic! Picture a simple, light and attrac- 
tive little device that hanes on the wall. 
That does not have to be clamped or 
fastened to tables every time used. 
Imagine getting all of the juice out of 
oranges, lemons, small grapefruits, etc. — 



just by turning a crank! Even a child can 
operate it. Perforated strainer holds back 
seeds, pulp and pith. Amazingly exsy to 
clean. No parts to rust. Durable — 
guaranteed for 5 years! And priced un- 
l)elleval)ly low to sell on sight! Is It any 
wonder, then, that wtimcn grab It on 
sight and that Speeflo people everywhere 
easily enjoy steady earnings up 
to S5 and ?7 in an hour Just 
meeting the nation-wide de- 
mand tor this tlniely develop- 
ment? 

Make 4 Profits On 
One Sale 

Your common sense will tell you 
at once that the SUPKR- 
JUICER at last brings you ju.st 
the big money chance you have 
been .se.'irchlng for! The coupon 
at right brings you without ol)Il- 
gatlon the full amazing facts of 
this sensational new device. 
Also, details of three other 
revolutionary Si)eedo devices 
needed and wante<i in more than 
20 million homes. Get our 
UXIQUK FRKE TEST OF- 
FER that actually guarantees 
sales for you! 'I erritory guing 
fast, so RUSH the coupon IM- 
MEDIATELY! Central States 
Mfg. Co.. Dert. B-5135. 4500 
Mary Ave.. ST. LOUIS. MO. 



FREE TEST 
OFFER 

Simplif Mall Coupon 

710^ 




CENTRAL STATES MFG. CO., 
Dept. B-51.^5, 4500 Mary Ave., 
St. Louis, Mo. 

I'le.i.se rush full details about the amazing new 
.'^VPKR-.IUICER antl liberal FREE TEST OF- 
FER on this and three other million dollar Speedo 
devices that can bring me steady earnings. No 
obligation. 



Name . 



Address. 



City .state 

□ Check here If interested only in one for 
your home. 
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— in Your Own 
Cash Business 

Steady employ- 
ment, a cash busi- 
ness of your owTQ, 
big profits — those 
are the rewards in 
the saw fihng busi- 
ness for users of the 

FOLEY^SAW FILER 

L. C. Christensen writes: "People come from 
all directions to have saws filed on my Foley." 
E. C. Winters writes: "I make $12 to S15 a 
day." Wm. G. Diedrick writes: "I get more 
saws to file than I can handle." 

The Foley files ALL kinds of hand saws, band saws 
and cross-cut circular saws BETTER than expert hand 
filinR — every tooth exactly uniform in size, height, 
spacing. A fast, steady, automatic machine that does 
perfect work. No experience necessary. 
We help you get going. Start in spare time. Easy 
terms. Pay as you ro along. Send coupon for Free 
Plan and full Information. Write today! 



FOLEY IMANUFACTURING CO. 

2161 Foley BIdg., IMain St. N. E., Minneapolis, Minn. 

Send me FREE PL.\X and tell me how I can start my own 
business in spare time filing saws on the Foley Automatic 
Saw Filer. 

NAME 

ADDRESS 




Above r e - 
port is typical of 
many we are receiving 
from men and women all over 
the U. S. Have your own business at home 
— be independent. No overhead, no money 
tied up in stock, no canvassing. Steady re- 
peat business', all cash, 100% profit. Grocers, 
restaurants and drug stores will buy your 
output. Make deUcious greaseless Ringer 
Do-Nuts with the 

RingerElectricDo-NutMachine 

Everybody likes them . . . not at all like ordinary 
doughnuts . . . they're tasty, easily digested, health- 
ful, satisfying. They melt in your mouth. Easy to 
make ... no fuss or bother ... no frj-ing fat or 
oil used ... no smoke odor. Everything furnished 
for less than $60, including Ringer Electric Do-Xut 
Machine, recipes for plain, sugared, whole 
wheat and chocolate-covered 
Do-Nuts, and complete in- 
structions. 

FREE PLAN 

shows how to start this clean, 
permanent big-paying business 
at home. Write today. 

RINGER DO-NllT CO. 

144 Main Si. N. E., Minneapolis, Minn. 




"CctonARMrroll 
that#e^ Fails" 


Pick a 

U.Uovt. 


■Uncertain about your Job? Better 
Qualify NOW for a dignllled, perma- 
nent Gov't position. Thousands of 






appointments made throughout the year. We can help you. 

Men and Women — age range 18-50. 
You don't hare to go to Washington. 
No Pull necessary. Annual Vacation 
wltbPay — and Pension at retirement. 
Check the Job You Want Below 

□ Skilled Laborer □ Steno-Typist 

□ Watchman 

□ Postmaster 

□ RFD Carrier 

□ Meat Inspector 

□ Special Agent 

□ Customs Insp. 
Write for Valuable FREE Information 

We have helped many men and women enjoy the 
security of Uncle Sam's Payroll. 

Ozment's Instruction Bureau, Dept. 662, St. Louis, Mo. 



□ Ry. Mail Clerk 

□ P. 0. Clerk 

□ P. 0. Laborer 

□ File Clerk 

□ Matron 

□ General Clerk 

□ Chauffeur 



□ Immigrant Insp. 

□ City Mail Carrier 

□ Border Patrol 

□ Seamstress 

□ Steno-Sec'y 

□ Auditor 



B!g Money 

ART 



I 



Learn at home In spare time. Our fa- 
mous method of "constructive criti- 
cism" teaches you quickly. Earn while 
you learn. Hundreds su-cessful: Make 
up to $-200 weekly. FREE HOOK. 
WASHINGTON SCHOOL OF ART 
Dept. 5-r,11t5 15lli St., N. W., Waihlntton, D. C. 



"YOU CAN BUILD ONE'' 

Ship Model or Coach Model 

We furnish all parts, cut. fitted and ready to 
as.semble, detailed instructions and. carefuUyj num- 
bered diagrams. 

Flyini Cloud $4.00; Constitution: KJM. Santa Maria, 
FelurcH and other ship and coach modflfl. $4.>'>0. 

Send 2c stamp for ratalos. Ciinadi»n prices, duty paid, 
sUnhtiy more. 90 King Street, W., Toronto, Canada. 

Miniature Ship Models, Inc. 

Dept. RT Perkasie, Pa. 




BLUEPRINT READING 

For the Building Trades 




Every man who is ambitious to 
learn the last detail of blueprint 
reading will want this new book 
which is thorough, complete and 
up-to-the-minute. Written in a 
clear, non-technical manner. An 
ideal working tool for apprentices, 
teachers, students, carpenters, 
bricklayers, etc. 

Over 100 paf^es— 50 plans and 
illustrations. 
Cloth— Price $1.25 postpaid 

Popular Mechanics Press 

Room P2 
200 E. Ontario St. Chicago 



NEED A BETTER GRIP 
ON MATHEMATICS? 

SEND for a copy of "Mathe- 
matics for the Practical Man," 
only $1.50. By common sense 
methods it removes the mystery and 
difficulties so that algebra and even 
calculus are made simple. 

Assuming your knowledge is limited 
to arithmetic you quickly and easily 
gain a working knowledge of Algebra, 
Geometry, Trigonometry and Calculus. 
Simply pay postman price of book plus 
the postage when he hands you the 
package. 

Popular Mechanics Press 

Room P2 

200 E. Ontario Street, Chicago 
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^Road Light Doubled!^ 





AMAZING INVENTION 
FITS ANY HEADLIGHT. 



Re vo/uf ionizes 
Night Driving! 

At last! Night driving suddenly becomes actually 
SAFER than day! At one sweep, a tiny, inexpen- 
sive invention banishes glare yet doubles road illu- 
mination! Cuts through every light on the road! 
Fits any car. Use coupon QUICK for liberal 
FREE TEST OFFER! 




Pcrfpct-O-Lite even looks absolutely cntqiia and en- 
tirely different. Kvery sale brings dc-'ris more. It's 
the creulest "self -advertiser" ever Ivnown. 



IT i.s a well-known fact that motor ear 
manufacturers have solved every bis prob- 
lem exefjjt one. As soon as the sun tjoes 
down at niKht. the highways of Amtriea 
break forth into a constant, rushinn stream 
of "dimming and dumninu." Speed is out 
down one-third to one-half. Kvery Monday 
mornini; finds the highways liltireil with 
broken glass, wrecks, cars in the- ditch, over- 
turned, shattered against telephone posts. 
Every man wlio ever groped dizzily down the 
highway in traffic at nigiit knows the hor- 
rible sensation of Ijeing hair-blinded hy cars 
on his left, unable to see the ditch on his 
right, his own lights sn-mlng dim and shad- 
owy and practically worthless. Now. in a 
twinkling, this curse of night driving is 
lifted completely and inexpensively from the 
shoulders of the entire motoring world! 

FITS ANY HEADLIGHT 

This new lighting di.scovery is called Per- 
fect-O-Lite. It is a little invention that 
replaces the "bulbs" in your automohile 
headlights. No extra wiring or installation. 
Yet actually DOES double road illumination. 
Banishes need lor Glare Shields. Cuts 
through the other fellow's light, yet absolutely 
cannot glare in his eves. Makes ruts, ani- 
mals, children, detour signs, etc., visible at 
least three times as far. Makes nigtit driv- 
ing at 40 to 5(1 miles an hour safe .-nd easy. 

The secret of this new light Is in the Wnd 
of "beam" or "ray" that it throws. Instead 
of ordinary light, this new invention throws 
a solid beam of double-reflected or "infused" 
light down the entire roadway. Shows up 
ditches at the side, as well as distant ob- 



jects, absolutely clear, nithout the usual 
flickering "shadows." Space here limits 
further discussion of the faits. 

MAKE TOUR OWN TEST FREE 

Under an introdurtnry offer .vou are now 
Invited to be tlie judge and jury without 
risking one penny. The coui)on brings full 
details of the Invention, otter of a set on 
KItKK TKST ind facts about agent's money- 
making miportiinitii's. Mail the couiion 
without ohIlgatKin. TOIJAYl 




ACENTSt Davis Made 
•i,40« in X Wceit 

This new invention unquestionably opens 
up one of the most amazing money-mak- 
ing opportunities ever presented, litre 
actually IS that chance for $8 to $H In 
your KlUST hour. $0,000 to $10.0011 THIS 
year, with no limit WHATEVKIl for 
Distributors! Fleet owners buy qitanti- 
ties. Wallace & Tiernan, N. J., trucks 
just equipiK'd. Other big orders flooding 
in. A real self-advertiser; each ear 
equipped is seen by thousands. Davis. 
I'a., made $1,400 in one week. Start 
full-time or spare-time. T'se coupon for 
FUEK TEST OFFER and details of 
Exclusive Territory, etc. 



Lights entire roadway, including ditch. .Ab- 
solutely no glare to on-coming car. Unique 
double-reflected, "infu.sed" light beam cuts 
through every light on the road. No llick- 
ering "shadows." Even lights di.stant ob- 
jects with daylight clearness. 




HACHMEISTER-LIND CO. 
Dept. B-3« Pittsbargli, Pa. 



Throws all light on roadway. Shoots through 
fog. mist, rain and snow like magic! 

Hachmeister-Lind Co., Dept. B-30, 
Pittsburgh, Pa. 

Rush details of your Free Test Offer, 
also stnd facts about agent's money- 
making opportunities, without obligation. 

Name 

.Address 

J^Town State J 
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FREE FOR 5 DAYS! 



Iraiikliu PubiishiUK Co.. Dept. B-7U 
800 N. Clark St.. Chicago. Illinois 

Please send me your amaiinx book — The Sciekcb of HTP*f?>TtsM — by Prof. 
Youna. When the book a'riveo. I'll pay the postman only $2. 00 plua poetane. 
If I am not satisfied after 5 daya' trial. I may return the book and you are to 
refund my money. 



NAME. 



STREET AND NO. 



TOWN STATE 

U you axe likely to l>e out when pnetman call.o. i>end $2.00 with coupon and we'll 
pay dolivery ehnrcef>. Customefi outaide U. S. muat 
send cash with order. 




I'll Make You a Master of 

HYPNOTISM 

..OR YOU PAY NOTHING 

Don't be unpopular, lone- 
some, or unhappy a minute 
longer. Now you can make 
your life what you want it 

to be — -now you can win ad- 
miration, success and big 
money — through the strange 
px3wer of hypnotism. I'll 
show you how to use this 
great force to help you master 
every situation or The Five 
Day Trial Is FREE! 

In just a few hours I'll teach 
you the hidden secrets of 
Hypnotism — the methods 
used by the great operators — 
the amazing things you can 
accomplish once you under- 
stand this mighty power. You 
can use it to overcome obstacles, achieve your fondest ambitions 
and become MASTER of yourself, friends and acquaintances 
— either sex. See for yourself how Hypnotism can banish fear, 
worry and opposition — improve your memory — increase your 
earnings — and force others to give you the good things in life 
you deserve! 

In this startling book. The Science Of Hypnotism, the 
world famous hypnotist — Prof. L. E. Young — reveals the most 
carefully guarded secrets of his fascinating subject. He not 
only explains the methods of noted hypnotists, step by step — 
but tellsclearly all about the nine stages 
of hypnotism, the Hypnotic Mirror, Men- 
tal Telepathy, how toselecty<jur subjects, 
how to make money out of hypnotism! 




SECRETS OF 
HYPNOTISM 

How to Hypnotize 
at a Glance 

Susceptible Sub- 
jects 

How to Hypnotize 
by Telephone 

How to Give an 
Entertainment 

How to Make 
Others Obey 
You 

Overcoming Bad 

Habits 
How to Do Dozens 

of Hypnotic 

Feats 
Use of Hypnotism 

in Operations 



Try 5 Days FREE — 
Send No Money 

So confident are we that Prof. Young and 
his great book will quickly teach you the 
science of hypnotism, that we will send 
you a copy without one cent in ad- 
vance! Simply clip and mail the coupon 
below. When the book arrives pay the 
postman the special low price of S2.00 
plus few cents postage. Then test the 
powers of Hypnotism 5 days! If not 
amazed and delighted return the book 
and money will he refunded at once. 
Mail the coupon now. 

FRANKLIN PUBLISHING CO. 

Dept. B-70, 800 N. Clark St., Chicago 

MAIL COUPON ABOVE 



AN EDUCATIONAL 
NOVELTY 



lUustradoa 




Men and Boys build this 
MOORE ELECTRIC MOTOR 



All parts necessary 
only 



10^ 



We-st of Rockies and 
Foreign add 5^' extra 



The most popular Educational Toy of a decade. If care- 
fully built it has a speed of over 6000 revolutions per 
minute. Full directions and instruction sheet "HOW A 
MOTOR WORKS". You can learn mote about a motor 
in 30 minutes than by hours of study. 

Distributed by 
JOHNSON SN4ITH&rO.. 824. Racine, Wis. 

Wireless (Radio) 

and Morse telefrraphy tauffht thorousrhly. School, oldest und lanrest; 
eudoraed by TelcKraph. Radio, Railway and Government otticials. 
Unusual oDp<jrtunities. Expenses low— can earn part. Cataloir free. 
DODGE INSTITUTE, Jones St., ValparaUo, Indiana. 



(^"BECOME A LIGHTNING 
TRICK CARTOONIST 




Send Jl.OO for LxQEh Prodnrinr Prognim of 23 Trick I>raw- 
Inffs with iDatructions. C.taloffof Ch.lk Talk Suppltea Free. 
BAI.DA ARTSEKVICE. I>ent. I . Osh koih. WiS. 

BE AN OIL EXPERT! 

New, easy, practical way to learn at Imme In spare time. Geology, 
DriUini; filethods. Pipe I-lne Transportation. Rollniiigand Marketing. 
Wrtle roilrn/.' FliKK Hook! 
PETROLEUM ENGINEERING UNIVERSITY. Dept. 223. FORT WAYNE, INO. 



RADIO BLUEPRINTS 

The blueprints below include the best of Popular 

Mechanics tested circuits. When ordering, simply 

quote the numbers of blueprints desired and inclose 

proper amount addressed to Popular Mechanics 

Magazine, Radio Dept., 200 E. Ontario St., Chicago, 

111. Magazines containing full descriptions of the cir- 
cuits can be obtained. Send 25 cents for each magazine 

desired, giving date of publication. 

No. 139, Simple Television Receiver. .Dec. 1928.. 25c 

No. 142, Two-Tube Screen-Grid Short- 
wave Adapter Mar. 1929..2Sc 

No. 146, Adjustable B-EIiminator. . . . Nov. 1929.. 25c 

No. 151, Beginners Low Power S - W 

Transmitter June 1930. .25c 

No. 152, Portable Radio Amplifier for 

the Deaf July 1930.. 25c 

No. 153, Low Cost Code and Phone 

Transmitter Sept. 1930. .25c 

No. 155, Four-Tube D-X Receiver Nov. 1930.. 25c 

No. 157, Building a Light-Sensitive Re- 
lay Dec. 1930.. 25c 

No. 158, High-Power Supply for Ama- 
teur Transmitters Jan. 1931 . . 25c 

No. 159, Portable S-W Transmitter 

Feb. and March 1931 . .25c 

No. 160, Building A.C. Midget Receiver 

Mar. and Apr. 1931 . . 25c 

No. 161, Building Auto Receiver for 

2-volt Tubes Apr. and May 1931 . .25c 

No. 162, Battery Eliminator for 110-volt 

D-C. Supply June 1931. .25c 

No. 163, Two-Tube A. C. Short- Wave 

Receiver June 1931. .25c 

No. 165, Pre-Amplifier for Home Record- 
ing Sept. 1931. .25c 

No. 166, Building Stenotube Superhetero- 
dyne Sept. 1931. .25c 

No. 167, Building an A. C. Super Short- 
wave Converter Oct. 1931.. 25c 

No. 168, Television Receiver of Ad- 
vanced Design Nov. 1931.. 25c 

No. 169, Little Giant. Battery Receiver 

for 2-volt Tubes Dec. 1931.. 25c 

Valgrlal Llill (or air of the above Instiumentt «lll b« mailed liee upon application. 
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FREE! 



of extra cost — send 
the coupon for de- 
tails of our amazing 
new plan. It tells you how 
to get a big assortment of 
beautiful gifts thai you can 
paint. 





This Ma^ic Box 

TurmSpareTrmelntoMoney/ 

Free Idea Book which hiw starte.l hum re S Get f ,"| UetX toda^'S'^n'^m^n"!^^^^^^ ^ 

making easy money! Mrs. H. 1... Illinois, says: everyth ne ^' 

••I made SIOO.OO on furniture in one week" J "-"'"K- ^^K^ 

Mrs. A. K.. VirKinia— "My sales were S.WO.OO FRFF Rrvr>Ir /^n n„ .^K^J 

for five weeks. This is my first year." R. M P rrVEC nOOK On UeCOratlOn ,^^^^W 

Illinois— "I did S3..500 worth of business last Mail the coupon NOW for the .^^^T^^ 

year and over S12.000 worth this year." D. W.. beautiful new book on homedeco- 

New Mexico— "I would not take SKKM) for my ration and money maklne Ifs .^VV^^ 

course." A real desire to make money is all you FREE! A new plan fo .^^^^T 

have to have to make a bic success at Fireside starting you at Rood money 

work — Xo tiresome study— You learn by doing. at once will also be in- FlrpcMn 

It is fun decorating beautiful Gifts and furniture — eluded. Do this at ,^^^^r Industrlmi 

the most fascinating pastime you can imagine. <>nce — while there .^^%Wr Deot 66 b' 

You make good money practically from the are openings for ^ Adrian 'Minh' 

start. Our FREE book tells you how. Send the new memljers! ^^^^ ^ ^ ZlJ^ 

coupon for it! .^^^^k^ '^"j'^j '^".','< 

^^^^^ on decoration and details 

No Experience Needed .^T^T artt't'^ 

You need no e.xperience or business ability to .^^^^J^ omfii. 

succeed at Fireside work and make excellent .^^%Mr Name 

FIRESIDE INDUSTRIES .Aww Address . 

Hcpt. 66-B Adrian, Mich. J^K^^^ city State 

Want a Steady 
— Government 




Job? 



RAILWAY P0S1AL CLERKS 



%1900 to $2700 a Year 

COMMON EDUCATION SUFFICIENT 



Manjr other V. S. Go'vertunent Jobs open to Men- 
Women IS to SO. MAIL COUPON— TODAY SURE 



/ FRANKLIN INSTirUTC 

D«p<. M174 ROCHESTER, N. V. 

^ ' Ruf-li to me frre of ciiarcc: (I) A full deaerip- 
tion I'f liic position checked below; (2) Free copy 
ipf 3J-pncc iliuatrated book 'How to Get a U. a. 
Govrrnmcnt Job"; (3) A list ol U. S. Goverament 
J<ib9 now obtainable; (4) TeU me how to set the job 
clieckfd. 

. .Rall»ayPM«al Ctorh (S1900-S2700) 

aSf . Post Oflle* CKrk <*1700-*2300) 

"S' . .city Mail Carrier (S17OO-S2100) 

Rural Mall Carrlar (•210O-.S340O) 

. Ganaral Clarh-Flla Clarh O1260-S2S00) 

Inapactor of Customa (S2100— S3300) 

mm^rant Inapactor (S2100— 930O0) 



Short Hour* — Pleasant Work — Rapid Advancement — / Nan 

Permanent Employment — Long Vacation with Pay / Addre... 
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HERE'S REAL NEWS ! 

Home AssemhleJ HEATH Aircraft 
Now Eligible for Federal License 



THE new Heath IVIodel LN is granted 
Dept. of Commerce Approved Type Cer- 
tificate 456. This makes lieath the lowest 
priced Approved Type plane in America — the 
plane that brought hack the light plane 
world's altitude record from France. 

But even more important, Heath has arranged 
with the Dept. of Commerce for LN models 
assembled at home to be eligible for "NC" 
Licenses. This makes it possible to gain the 
economy and performance llealh has always 
provided, with Dept. of Commerce approval. 

Write today, enclosing l.">c, for full information 
on this remarkable step forward, so typical of 



Heath Leadership I] Learn how you can as- 
semble the splendid new Heath LN at home 
and have it ehgible for license by the Dept. 
of Commerce. Learn how little it costs to 
fly the Heath way — and what an outstanding 
airplane this altitude record model is for you 

NEW TOO! EASY TERMS ' 

Heath Aircraft may be assembled at home, or 
purchased ready to fly, one-third down, balance 
on notes. Heath has pioneered light aircraft 
for 22 years. Heath has won in its class at 
National Air Races for years. Heath is the 
answer to popular inexpensive flying. 
Write today for full information. 



HEATH AIRCRAFT CORP. 




Dept. P-22 

NILES, 
MICHIGAN 



"^^^ MASTERLY 
sg. ENGLISH 



I>parn correct Enclidh with Sherwin Cody a new in« 
f> r ■ No ruleit to m^moriie. Like a fancinfttinc 

r ' ime Btudy. 15 minutea each dav. quickly 

r.-. ind 'if Eiiitli^h. Scud fur freo b-Miklet, "How 

Y ■ ■ r Good Enitliah in 13 Minutea a Day." 

herwin Codi School of English, 52 Seailg Bide Rochssler, N. Y. 





l8 easily found In AUDELS NEW 
ELECTRIC LIBRARY. Electrlrlty 
made simple as ABC. Up to date trade 
dope (or the expert and ALL electrical 
workers. 

Questions, answers, dlasrams, calcula- 
tions, underwriter's code: deslsn, con- 
struction, operation and maintenance of 
modern ele< trlral machines and appli- 
ances FULLY COVERED. 

Audela NEW lihrarv is neceaaary wherever ele«- 
tricity in used. Available at amull coat, easy terms. 
BOOK-A-MONTIl eervice pul« this NEW electric 
information in your hands for Gc a day. 

Write TODAY lor Electric Folder and FKEE 
TRIAL OHtr. 

Theo, Audel, 65 W, 23rd St., New York 




AMAZING SELLERa 
HUGE PROFITS • 

Sell Pockets Full Every Day 

Sell new Suction Sinn Clip* to every mrrchnnt in town* 
Holds flicns. poBters. nienun. merchandise against win- 
dow or show caae. Sells to dealers on sif ht in doaea 
lota. Retails 15c eneh — Si .50 per doien. Coat to you 

Sample dozen, 60c. 
12 aozen (50c perdoz.) $6.00 

Be the first in your territory. Write at oood* 

MASTERLITE MFG. CO. 

110 E. 23rd SL Dept S. B. 14, N. Y. City 
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Mathematics Made Easy by 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Shows the Answer as Quickly 
as a Watch shows the Time to all 
Problems likely to occur in the 
Office, Store, Shop, Bank, Farm, 
or Factory. 

Over 2.000.000 Sold 

Explains and simpllfles every 
principle In Arithmetic. Mechanics, 
and Mensuration. 

PRICES POSTPAID 
Desk Size, Flexible Keratol Bind- 
ing $2.00 

Pocket Size, Art Leather Ulnd- 

Ina $1.00 

Pocket Size, Cloth Binding, $0.50 

POPULAR MECHANICS PRESS 

Rooin m 200 E. Ontario St. CHICA60 



LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with the course that has trained HUNDREDS of bcEinners successfully. The Landon Picture Chart Method 
of teacliing ORIGINAL drawing by mail makes cartooniuK easy to learn. Tliis school is a Member of 
The National Home Study Council. Write today for sample picture cliart to TEST YOUR ABILITY 
and examples of the work of successful students now earning from $50 to $200 and more per week. 

Enclose «)c in stamps and STATE YOUR AGE. 

THE LANDON SCHOOL, 2838 National BIdg., Cleveland, Ohio 
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MILES ON A GALLON 
Ol GASOLINE 
mns ECONOMY CONTEST 



49 MILES Takes 2nd Place 



Winning Cars Equipped With 
IVHIRLWIND G4S SAVERS 

Automobile ofwners •who have been worrying about srasoline expense will 
be interested in an amazing: test recently conducted hy a Texas Motor Car 
C<Mnpany. Twenty-three cars were entered in a mileafe economy test, 
the winning: car running: 51 miles on a eallon of gas. the second car 49 
miles on a gallon. When official test records were published it was found 
the two winning: cars were both equipped with Whirlwind sas savers. 

"Peak" Contest Mileages A Test On Your Car 



The amazing: results obtained in this 
mileag:e contest are naturally great- 
er than those obtained in ordinary 
driving:. Careful throttling:, most 
economical speeds — no traffic hold- 
ups — and no waste of power thru 
quick stops, help to bring about 
these "peak" mileages. 




How Whirlwinds 
Save Gasoline 

The principle of the Whirlwind 
is to slightly compress the partly 
vaporized gasoline as it passes 
thru the raised venturi. E'xtra 
air enters from four air inlets 
at such a tangent as to pick up 
the unvaporized gasoline parti- 
cles, whirling them into action. 

The turbulence created breaks 
them into a vaporized gas, giv- 
ing better, smoother power, 
quicker starting, cutting gaso- 
line waste and carbon formation. 

Car owners all over the world are amazed at the results 
of their tests. "I have more speed, power, and in- 
creased mileage," writes Henry Bomberger. "Hills I 
used to take in second I now make in high." Anton 
Wetsch: "I wouldn't take the Whirlwind off my car 
for any money. I am certainly convinced." W. B. 
Fountain: "My mileage has increased greatly. My car 
has plenty of pick-up and starts like a whip." 

SALESMEN AND DISTRIBUTORS WANTED 

To Make Up To $100 A Week and More 

WTiirlwind men are making big profits taking care of 
local business for this fast selling device that car own- 
ers cannot afford to be without. Good territory is still 
open. Free sample offer to workers. Full particulars sent 
on request. Just check the coupon. 

WHIRLWIND MFG. COMPANY 
828-A Stetion C MUwaukee, Wis. 



Mis. C. p. Blalock, 
contest winner 



More power, faster pick-up, less 
carbon, quicker starting, and in- 
creased mileage is what users say 
in telling of their experience with 
the Whirlwind. Every motorist 
owes it to himself to test the Whirl- 
wind to prove the results on his 
own car. 

FITS ALL CARS 

In just a few minutes the Whirl- 
wind can be installed on any make 
of car, truck or tractor. It's actu- 
ally le«s work than changing your 
oil or putting water in the battery. 
No drilling, tapping or changes of 
any kind necessary. It is guaran- 
teed to work perfectly on any make 
of car, truck or tractor, large 
or small, new model or old 
model. The more you drive the 
more you save. 

GUARANTEE 

No matter what kind of a car you have 
or how big a gas eater It is the Whirlwind 
will save you money. While we do not 
claim to produce 49 to 51 miles on 
ordinary driving, we do guarantee ths^t 
the Whirlwind will save its cost within 
30 days or the trial will cost you nothing. 
We invite you to test it at our risk- You 
are to be the sole Judge. 



FREE OFFER COUPON 



WHIRLWIND MANUFACTURING CO., S 
828-A Station C, Milwaukee, Wis. ■ 

Gentlemen: You may send me full particulars of S 
your Whirlwind Carbureting device and tell me how S 
I can get one Free. This does not obligate mc in ■ 
any way whatever. J 
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CITY STATE S 

□ Check here if you are interested in full or part S 
time salesman position. t 

'"■■■■""■"■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■f 
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Drawing Depicting How It Is Proposed to Recover the Treasure from the Wrecked "Lusitania" by Utilizing 

an Ocean "Stairway" Leading from Surface to Sea Floor 



I 
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1~^0\VN a steel-incased stairway inside 
a 200-foot tube, deep-sea divers ex- 
tci to descend soon to the wreck of the 
Historic '"Lnsitania," sunk in 240 feet of 
ater eight miles of¥ the Irish coast, in 
I'^S, by a German submarine. From the 
end of this ocean stair, the divers propose 
to step onto the decks of the ill-fated liner 
and, with the aid of powerful submarine 
searchlights, will search every foot of the 
vessel, salvaging all articles of historic 
and intrinsic value, including the purser's 
safe and its contents. 

salvaging expedition is under the 
direction of-« ^imon Lake^ ^ maker of sub- 
marines and inventor 6y the tube that is 
to be used, which was/tested recently in 
the English channel./^y en|fploying -this 



Above, Top of "Stairway" Leading Down into Atlan- 
tic ; Below, Lowering Powerful Submarine Lights 

tube, Mr. Lake asserts the venture has 
been made as simple as "going down in an 
elevator" and less hazardous and difficult 
than other salvaging operations that have 
been carried out successfully. 

A specially constructed trawler and a 



177 



^ 178 



POPULAR MECHANICS 




Two Views of Diving 
Below, E 



Pliutos (c) New York Times 
Tube Intended to Reach Sunken Vessel; 
lectrical Camera to Be Used 



launch will be used as bases of 
operations. The tube is five feet 
in diameter, but the observation 
room at its end. eight feet wide 
and twelve feet long, has a num- 
ber of windows and will accom- 
modate several persons at one 
time. This tube is to be placed on 
the upper deck of the "Lusitania," 
which, it has been found, ia stand- 
ing almost upright on the ocean 
floor, the tops of its stacks being 
only 175 feet beneath the surface. 

Those entering the tube will 
walk down the stairs under nor- 
mal atmospheric pressure until 
they enter the divers' operating 
chamber, outside of which will be 
various motor-operated winches 
and two doors providing exits for 
the divers. Before these doors 
can be opened, a pressure of air 
must be admitted into the cham- 
ber equal to the water pressure 
outside, about eighty-five pounds 
per square inch at that depth, and 
it is impossilde to open the doors 
until pressure is equalized. The 
doors move downward, and no 
water can enter since the air flows 
outward from the compartment. 
With the aid of powerful search- 
lights, which likewise withstand 
a pressure of eighty-five pounds 
or more, the divers will explore 
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the vessel, spectators w atching thenvfrom 
the observation room, as it is expected 
vision will be possible for from forty to 
sixty feet. One of the main advantages 
of the tube w ill be that divers can start to 
work fresh because, in deep-sea work, 
much of their time under water is spent 
in descending and ascending. As articles 
of historic or intrinsic value are uncov- 
ered, they w ill be raised by a derrick. 

One of the first tasks, when the ship is 
reached, w ill be the taking of a complete 
photographic record of the wreck, from 
both the inside and outside of the vessel, 
employing the powerful lights to provide 
illumination.' An electrical camera is to 
be used for t^iis w^ork, and if pictures are 
obtained, they will be the only ones ever 

(^^u^X ^^lI ^^^^hj^\^^^^jJL^^*^^'^^ '^^ "^^y ^^'^ to magnifv objects 
[) U^VV\^ ' Cc-iiX R^igJ/.OOO times their natural diameter. 

EXPANDING RACK FOR YOUR CAR |Hcmofore the greatest pow er obtained 
FITS ON LUGGAGE CARRIERd^^jv glasses has been about 2,500. Six quartz 




Powerful Microscope Which Magnifies 5,000 Diameters 
and Brings Tiniest Bacteria to View 



Carrying facility for every size and kind 
of package or luggage is supplied the mo- 
torist who often wonders how he is to 
secure all his boxes and odd luggage to 
his auto, by a rack that fits any standard 
luggage carrier. The "form-a-rack,^as the 

dCTtce is called, 
can be readily ad- 
justed to any four- 
sided shape and is 
quickly and easily 
attached. Six in- 
dividual standards 
clamp to the trunk 
rack and have five 
slots for three or 
more heavy wTb 
straps. When not 
uTuse, the rack may be rolled up and car- 




lenses are used in the microscope, and an- 
other unusual feature is that the object 
viewed, instead of being seen in reverse 
focus as with present instruments, is ob- 
served in its true perspective. It is ex- 
pected that the glass will enable scientists 
to study bacteria so tiny that they pass 
readily through a stone filter. 



OIL BURNER TO FIT ANY HEATER 
HAS GRAVITY FEED 

Economical operation of any furnace 
or heater is made possible by an oil burn- 
er which has a gravity feed, eliminating 
special machinery, gas, electrical or me- 
chanical parts. This oil burner, now on 
the market, uses distillate, the cheapest of 
fuels, or fur- J ^ 

nace oil. Fed 



MOST POWERFUL LENS BARES 
NEW INVISIBLE WORLDS 

Hitherto invisible bacteria have been 
brought to view by a recently invented 
microscope more than twice as powerful 
as any that have been used previously. 
New fields of scientific research, particu- 
larly in bacteriology, are opened by this 
instrument by which bacteria have been 
magnified 5,000 diameters in tests. Dr. 
Royal Raynipnd Rife, its inventor, be- 



^ '^^Cj ^to the burner 
^ ' by gravity, the 



oil is mixed 
w ith air to 
produce a gas 
for the flame. 
Any overflow 
is prevented 
by means of 
a safety valve 
which ope r:^ 
ates automat- 
ica4k'. zT 



PIPE TO HOT 
WATEP TANK 
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Safety on Water Is Provid- 
ed for Children by This 
Metal Air Tank, Shaped 
and Rigged Like a Boat 






land cost onl)^ twenty-four dollars more 
than a frame house of the same type with 
brick-veneer walls. With quantity pro- 
duction, it is predicted that wclded-steel 
fireproof construction will be much cheap- 
er than building with wooden frames. The 
steel home on which figures were kept 
was a three-stor}', nine-room structure 
with built-in garage, the cost being $12,532 
as compared with $12,508 for frame con- 
struction. About ten tons of steel were 
used in the frame, the material being de- 
livered cut to length only, all fabrication 
being done at the site by one welder and 
two structural iron workers who put up 
three tons of steel the first day. For 
the steel home, the cost of the met- 
al was $881 as compared with $180 
for steel for the frame structure, 
but this was offset by savings in 
carpenter labor, rough lumber 
and masonry, cement and 
stone work. 



SAFE PLAYBOAT FOR CHILDREN 
IS AIR TANK OF METAL 

Shaped to boat design with a seat in the 
center for passengers, an air tank of metal 
has been fashioned into a safe playboat 
for children. The craft is ecjuipped with 
a removable tnast, sails, rudder, paddle 
and a life line. Adults may use the boat 
for planing behind a motor craft. Gal- 
vanized iron is used in its construction. 



UID ADHESIVE 
FOR BANDAGE IS 
EASY TO APPLY 



Bandages can be fas- 
tened quickly and secure- 
ly with a liquid adhesive 
that dries instantly, and 
is as easily removed as 
applied. Instead of un- 
rolling and cutting adhesive tape to the 
right size and shape, a little of the liquid 
is squeezed from a tube onto the bandage, 
the fastener being particularly convenient 
for flat areas where the bandage cannot 
be wound around the injured part. The 
adhesive resists oil, water or gasoline, but 
casilv dissolves in chloroform or acetone. 
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OST OF WELDED-STEEL HOME 
ABOUT SAME AS WOOD 



Figures showing the comparative cost 
of a home with a welded steel frame and 
one with a wood frame indicate that the 
steel house is now within reach of the 
pocketbook of the ordinary builder. The 
Jron Leag\^e of Chicago recently compiled 
statistics to show that a brick-veneered 
welded-steel-frame house built in Cleve 




Bandages Fastened with Liquid Adhesive Which Is 
Ea«y~*o Apply and ^niple JttT) Remov^ i 
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UPER-SPEED TUBE FOR X-RAY / 
PHOTOGRAPHS HIDDEN ILLS / 

ray pictures snapped in one-tliou- / 
i^andth of a second by a new tube are ex- / 
^^)ected to reveal in the human body the/ 
jbeginnings of disease hitherto blurred or/ 
midden by motion. This development ii/ 
■^C-ray tubes is based on the discovery o't 
a method of damming up the electric cur- 
rent like water [)ehind an obstructicyn, 
11(1 then lettinsj the dam burst, the elpc- 
ri-icity rushing into the tube and snapping 
the picture at high speed. Three ^elec- 
trodes are used instead of the usual two, 
so that two can be combined inty a sort 
of dam, behind which the elccti>ic charge 
is built up. When the chargp^s released, 
one electrode is changed fpemi negative to 
positive, releasing the ><^urrent into the 
tube. It is the inventifii of two scientists 
<j»f the \ V ^ t i njr , h o u sqLa m^^^c o m pa n y 





ICE SKATE THAT FITS ANY'stiOEl 
HAS TOE LACES AND STRAP 

cixU^. , , , 

Equipped with toe laccs and a heel 
^^strap, the latest ice skate will fit any shoe. 
The fastening arrangement is more secure 
lian clamps, and as strong as the riveted- 
)-shoe skate. Ordinary shoes or oxfords 

may be worn. To 
put on the skate, 
the shoe is insert- 
ed so that the toe 
leathers can be 
laced tightly and 
tied. Then the heel 
strap is fastened 
with its tongueless 
buckle. There are 
no metal working 
parts to rust and no clamp keys to lose in 
connection with this form of attachment. 

— ■ i?dL^^2i 

RUBBER^ROG^^ES FISH 

Since frogs are a natural food for most 
game fish, bait resembling live frogs is 
now being offered. This lure is made of a 
composition of cork, rubber fabric and 
other materials. In size, shape, coloring 
and action the frogs arfe lifelike, and the 
white underside makes them tempting and 
effective lures for night fishing. They 
can be used without becoming entangled 
among weeds and are mjKtS^in three sizes. 




Box behind 
Tatget Catches Bul- 
lets, Making Indoor 
Practice Safe 

STEEL BACKSTOP FOR BULLETS 
AIDS INDOOR PRACTICE 

Indoor practice with rifle or pistol is 
made safe by a steel backstop for bullets. 
The backstop has a curved back plate 
wliich deflects the l)ullet downward into 
the bullet box, while a projecting lip on 
the bottom plate prevents ricochet and 
back spatter. A bullet cannot return to 
the moutli of the target box, and wear on 
the deflecting plate is negligible, due to 
the curve construction. _ 

C5 A3 

RAZOR BLADES REMOVE SLEET 
FROM AUTO WINDSHIELD 

Sleet and ice can be cleared from the 
windshield of the car by two safety-razor 

blades which fit 
in an attachment 
easily fastened to 
any windshield 
wiper. The blades 
are set at an an- 
gle so that the 
motion of the 
wiper causes 
them to cut away 
snow and sleet 
with each move 
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The BATtLEW the 




By THOMAS E. STIMSON, JR. 

A FTER several years of retirement, the 
giants of the motor-car industry are 
preparing to fight it out again this year 
in the world's outdoor laboratory of 
automobile perfection — the Indianapolis 
speedway. 

Early racing by the manufacturers did 
s 
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Start of the SOO-Mile Race at 
Indianapolis in 1931; Left, Louis 
Schneider, Winning Driver, and 
His Mechanic, Jigger Johnson 



much to test materials 
and improve designs. But 
eventually the glamour 
of the track diminished 
and the factories became 
too busy to pay much at- 
tention to brute speed. 

Now, however, keen 
competition in the indus- 
try and startling new de- 
sign features, brought out 
iii the last year or so, have 
resulted in the makers 
again turning their attention to racing, 
and several plants are constructing speed 
creations in secret for the 1932 grind. 

"You are really driving a racing car 
yourself," explains Harry Miller, famous 
designer. "To<lay's automobiles are ac- 
tually the racing cars of a few years ago, 
modified to /suit your special needs. When 
you take tlie Awheel of a new car, you are 




OT A KTT^ Four-Wheel-Drive 
VJ ir^l M I O -R^iC^ts on the Way 




Above, Modern Racing Car with Modified 
Streamlining; Right, Charts Showing Piston 
Displacements for Indianapolis Races and 
Average Speeds of the Winners 

drivinjj the same sort of macliine 
that was raced by Tommy Mihon, 
Peter de Paolo, Billy Arnold, and 
other well-known drivers." 

From three to six years usually 
elapse before an improvement in 
racing design is adapted to pleas- 
ure cars. The new developments 
must first prove their worth by 
helping win races. Then they must 
receive other thorough tests and 
perhaps be redesigned to allow 
volume production. 

"Practically every feature of 
your car was first developed for 
the racing cars," says Mr. Miller. 
"For instance, your tires are rac- 
ing tires. A few years ago. the 
tire factories had to build special 
raring brands for the track be- 
cause tlie treads would fly off the 
regular type at high speed. Since 
then, nearly all tires have been 
improved up to racing ref|uire- 
mcnts and only one factory is 
now making a special racing tread. 

"Back in 1914 we had the Santa 
Monica road races. The course was over 
city streets and had several right-angle 
turns. So we built a car with four-wheel 
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ALLOWABLE PISTON DISPLACEMENT 
INDIANAPOLIS 500 -MILE RACE 

1 I 



\ 



600 CU. IN. 



500 CU.IN. 



400 CU.IN. 



300 CU.IN 



ZOO CU.IN 



ICQ cum. 



1911 1912 1913 l<M 1915 1916 1919 1920 1921 1922 1923 1924 BZS 1926 1927 1928 1929 1930 1931 
t NO RACE IN 1917 & 1918 



I I I I I I I I I I I I 
AVERAGE SPEED OF WINNERS IN EACH, 
INDIANAPOLIS 500-MILE RACE 





125 M.P.H. 



100 M.P.H. 



' 75 M.P.H 



1911 mm m m 1916.1919 1920 1921 mz m m 1925 mt mi m m m m 

*^-N0 RACE IN 1917 S 1918 



50 M.PH. 



hydraulic brakes to allow the driver to 
make speed right up to the corners. The 
automobile industry made the brakes prac- 
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was too high. By devel- 
oping a better design and 
using a water pump, we 
were able to reduce ra- 
diators to a fraction of 
their former area. Water 
pumps then began to ap- 
pear on the stock cars. 

"Modern steering came 
in the same way. Rac- 
ing drivers found it diffi- 
cult to make their turns 
accurately at high speed. 
The present types were 
finally developed for 
them, and now steering 






Top, Chain-Drive Racer of 1907 ; Center, Front-Wheel 
Drive of 1924-25; Below, Types of Pistons 

tical from a production standpoint about 
the year 1924. 

"Another instance is the front-wheel 
drive. The first efficient car of this type 
raced at Indianapolis in 1925. Four years 
later, front-wheel-drive cars were on the 
market. Again, multiple carburetors were 
developed for racing cars in 1916. They 
were adapted for pleasure cars around 
1925. 

"Before the war, racing cars had huge 
radiators which proved very inefficient. 
Streamlining was impossible with them, 
and the center of gravity for the whole car 



is almost effortless. The small wheel sizes 
that are used today on every car were 
adopted first by racers, because they made 
steering easier. Present racing cars have 
even smaller wheels. 

"Take the different metals that are used 
for a car. The early bronze bearings were 
good enough for pleasure cars, but they 
'froze' up at high speed. So we turned to 
babbitt. Suspension springs formerly were 
made of soft steel, but so many breakages 
occurred that we tried the alloys. The 
same with valve springs. 

"Crankshafts used to snap on the track, 
so European steel was imported. These 
steels were so much better that the entire 
industry demanded them, with the result 
that the best steels are now made in this 
country. Before the war, I wanted to 
try the effect of light-weight pistons in a 
racing engine, and obtained the aluminum 
in Germany. Aluminum pistons were so 
much better for racing that they are in 
general use today." 

At his shop in Los Angeles, Mr. Miller 
has designed and built nearly 100 racing 
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cars. Seven of the last ten 
winners at the annual In- 
dianapolis classic were 
built by him. 

Speed is not a matter 
of horsepower alone, Mr. 
Miller explained. The se- 
cret of speed is to de- 
velop power from as little 
weight as possible. Sci- 
ence has enabled the de- 
signers to build lighter, 
smaller engines every 
year, which produce as 
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be moved and can be 
streamlined more effec- 
tively. 

What about the cars 
that we will be driving 
a few years from now ? 
This question was put 
to Mr. Miller. For the 
answer, he referred to 
the racing cars of today. 

"I don't mean that 
every feature of a mod- 
ern racing car will be 
adopted by the facto- 
ries," he said, "but some 





engines that use six-to-one ra- 
tios. But the compression of 
pleasure-car engines is being in- 
creased every year. The high- 
compression racing engines re- 
quire specially treated fuels that 
are not yet available in such con- 
centrated mixtures to pleasure- 
car drivers." 

At least one of the Miller spe- 
cials at the 1932 Indianapolis 
race will be a four-wheel-drive 
car, a combination front and 
rear-wheel drive with a hydrau- 
lic clutch. This is the very latest 
development in racing design, 
of the latest developments will be found and if it proves to be more efficient than 
practical for pleasure cars. For instance, the present drives, it may be incorporated 
many of the fast cars at Indianapolis have in stock automobiles within a few years 
individually sprung wheels. This means ^ )) 

that, when a wheel hits an obstacle or a 
hole, the jar is absorbed by the wheel and 
its special spring, and the car does not 
tilt. Undoubtedly this refinement will 
soon be found on some stock cars. 



Top, Assembling Chassis of Racer with Individually Sprung 
Wheels; Below, Front-Wheel Drive Mechanism of Racer 



JOINTLESS HOMES TO BE BUILT 
BY GERMAN ARCHITECTS 



"The chief difference between today's 
racing cars and today's pleasure cars is 
the difference in compression. Racing en- 
gines use compression ratios as high as 
twelve to one. That is, the combustion 
chambers are so small that the fuel charge 
is compressed to one-twelfth of its orig- 
inal volume before it is ignited. Such en- 
gines get much more power from the 
same amount of fuel than do pleasure-car 



Jointless houses are planned by German 
architects who have called on chemists to 
produce a plastic wall putty. Every joint 
in the floor is an accumulator of dirt. 
Every joint in a wall, wallboard or wains- 
coting is a danger point for the strength 
and durability of the construction. So 
future buildings must be jointless, say the 
architects. On the other hand, as joints 
are safety valves for stresses of expansion 
and contraction due to changing temper- 
atures, materials and putty must be elastic. 
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RADIO FADING MAY BE STOPPED 
BY CHARTING EARTH'S AIR 
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Radio fading may be prevented by ad- 
justing signals to correspond with tlic 
varying heights of the Kennelly-Heaviside 
layer of air which hangs over the earth 
like a blanket. A device for measuring 
the height of this layer from the earth has 
been developed by the United States bu- 
rea u of s tand ards._ and an experimental 
chart or map is being prepared. It has 
been found that the air blanket, which lies 
about 100 miles above the earth, billows 
up and down like a circus tent in a 
gale. Radio waves strike this blanket and 
"bounce" back to the earth at varying an- 
gles, depending on the height of the layer, 
and, as a result, the waves are not always 
correctly synchronized with other waves 
which travel along the ground, and fading 
occurs. Constant operation of the measur- 
ing device will show how the Heaviside 
layer is shifting upward or downward, thus 
enabling broadcast stations to regulate 
their transmitters accordingly in order to 
provide better reception. Television is 
expected to benefit especially. ^ 

^ 

ELF-ADJUSTING BENCH CLAMP 
LOCKS BOARDS UPRIGHT 

Boards of any thickness up to two 
inches may be locked upright and rigid by 
a self-adjusting bench clamp now on the 
market. Planing is easy, since the board 
cannot slip back. The locking device is 
automatic, and the clamp will not mar or 
marlv the.buard^urface. 

L etc. 




Boards Are Locked Upright with a Clamp That Fas- 
tens on the Worlfbeich 



TO DRAW 
VERTICAL 
LINES ^ 



TO DRAW ANY ANGLE 
AT irfTERVALSOFlS DECREES 




Drafting Equipment Requiring No T-Square or Tack 
and Has Scale Built In 



BOARD WITHOUT A T-SQUARE 
MAKES DRAFTING EASIER 

Simplicity is the feature of a new draft- 
ing board that requires no T-square or 
thumbtacks. For the drafting room, the 
instrument is provided in the form of a 
board with an adjustable straightedge to 
hold one or more sheets of paper. For 
rapid sketching, a "block" can be pur- 
chased which will hold a renewable block 
of paper. Instead of a T-square and the 
usual series of triangles, all that is neces- 
sary to draw all vertical and horizontal 
lines is the square provided w-ith the out- 
fit and a specially designed forty-five-sixty- 
seventy-fivc-degree triangle for all angles 
at intervals of fifteen degrees. The paper 
clamps in the apparatus. , , 

■ Oy ^l^^ 

SAW HARDER THAN SAPPHIRES 
CUTS TREATED WOODS 



Saws with harrl alloy teeth are neces- 
sary for cutting woods treated with fire- 
resisting or preserving chemicals. Such a 
saw is now on the market, which has a 
cutting edge composed of tungsten, car- • 
bon and cobalt, an alloy which is hard 
enough to scratch sapphire. The hottest 
flame known, that of hydrogen, is neces- 
sary in manufacturing this cutting edge, 
which retains its sharpness at bright red 
heat, since it has no temper to be drawn. 
The abrasive properties of treated woocj^ 
do not dull these teeth. ( ( 
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coal fields found in the 
northern hemisphere to- 
day may represent relics 
of a flourishing equatorial 
vegetation dating from 
the time when these con- 
tinents lay in the region 
of the equator. The sci- 
entists believe the north 
pole must have been 
somewhere in the region 
of the Pacific ocean with 
the British isles near the 
equator. There is also 
evidence that the conti- 
nents once were all joined 
but split up and slid rel- 
atively to one another 
and to the poles. 



Press for Printing Showcards by Hand in Operation ; Note the Sample _ 
Cards Which Business Houses Are Finding Economical '^C ^ 



PEEPSHOW MOVIE 
TURNED BY HAND 
CRANK 



SHOWCARDS PRINTED BY HAND 
ON FAST, SIMPLE PRESS 

Showcard printing by hand can be done 
speedily and economically by a press now 
on the market. The equipment, which has 
been adopted by many business houses, 
can be operated by a person without pre- 
vious knowledge of printing. Several fonts 
of showcard type come with the press. 



Moving" pictures for the individual are 
provided by a modern combination of the 
stereoscope and peepshow. After the film 
is inserted into a guide by means of pres- 
sure on a plate below the eyepiece, the 
rubber cup of the latter is placed to either 
eye, the hand crank turned and the show 
is on. The speed of the picture is con- 
trolled by the crank. Special film is pro- 
duced for the machine. 
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CONTINENTS SHIFT IN LATITUDE 
J<\ WITH COOLING OF EARTH 

Continents of this world, over^n^pclTocl 
of millions of years, probably slid up 
down the scale of latitude in a conti 
shift of positions. This is the belief of 

scientists Af ^Ixf^— frr-r ^l r nr , ^r-^i^\^\^^)j 

ciety of Great Britain wjj o have evolved 
mathemattrrsfand ge<ilogical formulae as 
basis for the theory. In simple tests, the 
^scientists conceive that in a cooling world 
in which land masses first began to ap- 
pear, the shrinking of the thin skin above 
'>*the internal fires causes the newly formed 
^and still semifluid land areas to move 
from the equator north and south accord- 
ing to the laws of centrifugal force. Evi- 
dence has been found that India once lay 
far gouth of its present location, for there 
ar^e signs that its southern part once was 
vered with a h^vy shroud of ij5e. The 





One-Man Movies 
Mac 



Are Possible with This . Peepshow 



acjune Operated by Haha CranM g 




What is Man's Greatest invention? 

LINCOLN'S 
"LOST" 
SPEECH 




YY^HAT inven- 
tion do you 
think has had the 
greatest effect on 
modern civiliza- 
tion ? 

Some say the 
wheel, because without it pres- 
ent-day transportation would 
be impossible and there would 
be no lathes, dynamos or engines. But 
the Mayas developed a high degree of civ- 
ilization without it. 

H. G. Wells says it was the "taboo," or 
the social customs and restraints which 
mark the difference between civilization 
and a dog kennel and without which it 
would be impossible for people to live to- 
gether in peace and harmony. 

Abraham Lincoln, who was an inventor 



Self-Lifting Steamboat, In- 
vented by Abraham Lin- 
coln, Model of Which Is 
Preserved in the National 
Museum; the Boat Had 
Buoyancy Chambers to Lift 
It over River Obstructions; 
the Model Was Whittled 
from Cigar Boxes 



before he w^as president, gave 
another answer in a "lost" 
speech, the original manuscript 
of which is now in the possession of 
Oliver R. Barrett, of Chicago. 

The great invention of the world is 
writing, the art of communicating thoughts 
to the mind through the eye, Mr. Lincoln 
declared in this lecture on "Inventions 
and Discoveries." "When we remember 
that words are merely sounds, we shall 
conclude that the idea of representing 
these sounds by marks, so that whoever 
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creatures who have no 
considerable additional 
means of communicating 
thoughts. 

"Wlien man was pos- 
sessed of speech alone, 
the chances of invention, 
discovery and ijnprove- 



' ^1 — 



Top. Lincoln Wagon, and. Right, Diagrammatic View Showing 
Wheel Action, Much the Same Principle as the Steering Knuckle 
on Modern Auto; Ancient Prmting Press, Below 



should at any time after see the marks 
would understand what sounds they meant, 
was a bold and ingenious conception. 

"The thought of dividing sounds into 
parts, and making a mark, not to repre- 
sent a whole sound, but only a part of one, 
and then combining those marks so as to 
represent thousands of words, was some- 
how conceived and pushed into practice. 
This was the invention of phonetic writ- 
ing, as distinguished from clumsy picture 
writing. Take this invention from us, and 
the Bible, all history, all science, all gov- 
ernment, all commerce, and nearly all so- 
cial intercourse go with it. 

"Speech alone, valuable as it ever has 
been and is, has not advanced the condi- 
tion of the world much. This is abundant- 
ly evident when we look at the degraded 
condition of all those tribes of human 



ment were very limited. When 
writing was invented, any impor- 
tant observation likely to lead to 
a discovery had at least a chance 
of being written down, and con- 
se(|uently a little chance of never 
being forgotten. By this means, 
the observation of a single indi- 
vidual might lead to an important 
invention years, and even centu- 
ries, after he was dead. In one 
word, by means of writing the 
seeds of invention were more per- 
manently preserved and more 
widely sown. And yet for three 
thousand years, during which 
printing remained undiscovered 
after writing was in use, it was only a 
small portion of the people who could 
write, or read writing; and consequently 
the field of invention, though much ex- 
tended, still continued very limited. At 
length printing came, and consequently 
thousands of minds were brought into the 
field where there was but one before. Dis- 
coveries, inventions and improvements 
followed rapidly, and have been increasing 
their rapidity ever since." 

Declaring that Young America's horror 
is directed, in the main, against anything 
that is old, particularly "Old Fogy," Mr. 
Lincoln said that "the great difference be- 
tween Young America and Old Fogy is 
the result of discoveries, inventions, and 
improvements. These, in turn, are the 
result of observation, reflection, and ex- 
periment." 
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Aip SCIENCE IN 
GLAND STUDY 

Frogs which are slight- 
ly syntnetic arc being 
grown aV the University 
of Buffalo where they are 
being used in studying 
the functions of the duct- 
less glands. These frogs 
are altered in the tadpole 
stage when their pituita- 
ry glands are transplant- 
*^ cd from the normal loca- 
tion at the base of the 
brain to other positions. 
* Changes result, some of 
J which are striking and 
^ visible, while others are 
internal, but all are sci- 
entifically important and 
^of potential value to man. 
» >^ie pituitary heads the 
J series of ductless glands 
Jwhich are intimately as- 
^sociated with growth, 
"^personal appearance, dis- 
xease, insanity and, indi- 
T rectly, probably with the 
c-motions. The pituitary 
is difficult to study, how- 
ever, for its system of 
control is complex, but 
transplanting cuts off 
some of its functions so 
that those remaining 
stand out more clearly. The gland that 
is transplanted is about the size of a pin- 
head. When grafted into the tadpole's 
tail it cannot change into a frog, but if 
moved to a position near the inner ear, 
tlie wiggler becomes a frog although the 
frog turns a silvery color instead of green, 
due probably to atrophy of one of the 
sections of the pituitary. If the frog is 
given extracts of a part of the gland taken 
from other frogs, it then turns green, but 
when the extract is discontinued, it re- 
verts to silver. 




Reflecting Telescope at Ohio Wesleyan, Showing the Weldea Steel Tube; ^ 
Its Mirror Is Sixty-Nine Inches in Diameter 



TELESCOPE HAS GIANT MIRROR 
TO REFLECT THE HEAVENS 



CThe Popular Meclianics' Bureau of In- 
formation offers its free service to all 
readers of our magazine. Names and ad- 
dresses of manufacturers and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished. 



While it is not the largest^ the recently 
completed reflecting telescope housed in 
Perkins observatory at Ohio Wesleyan 
University possesses many unusual fea- 
tures, including the first tube to be made 
of electri^iilly welded structural steel. Its 
mirror U sixty-nine inches in diameter 
and was/ made from the largest piece of 
optical /glass ever manufactured in this 
country. The mirror weighs 3.790 pounds 
and the tube 17,000 pounds. The telescope 
also Contains an electric clock which 
keep^ the instrument steadily focused on 
that /part of the sky which is under obser- 
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Through it astronomers are able 
stars 120.000 times fainter than 
the Ifaintest ones visible to the naked eye. 
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Some of the Operations in Preparing a Sectional Map of Latin America, Which Will Be Thirty Feet High, 
and Laid Out on a Scale of About One Inch to Sixteen Miles 
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S. SURVEY OF GRASSHOPPERS 
TO AID FIGHT IN SUMMER 
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Yin many states were ruined. 
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First steps to avoid another outbreak 
of grasshoppers in the west and northwest 
next summer have been taken by the U. S. 
bureau of entonigl ogy. A survey, com- 
pleted in DeceirTber, was made to estimate 
the size of the 1932 grasshopper crop so 
that authorities and individuals could lay 
in supplies for the chemical warfare 

J against the pests. Ordinarily, baits of ar- 
senic-poisoned bran are distributed where 
the insects crawl the thickest, before they 
get their wings. The mild winter of 1930- 
■-^31 caused a great abundance of hoppers, 
and local authorities neglected to take^ 
adequate steps to stop them, so that crops ^ 

ELECTRIC ALARM REMINDS YOU 
TO KEEP APPOINTMENTS 

An electric alarm clock now being of- 
fered not only gets the family up on time 
in the morning, but regulates household 
tasks and appointments throughout the 
day. This time clock is set to alarm 
at usual rising hour, then needs nei- 
ther rewinding nor 
resetting, for it is 
simply shut off each 
morning and rings 
again at the same 
time the succeeding 
;j morning. By an ad- 
^ justable dial at the 
l)ase, it can be reg- 
ulated to ring at the 
expiration of any 
period of time from 
one minute to three 
flours. In this capacity, it reminds the 
owner of appointments, and also tells 
when eggs are boiled, or baby's feeding 
time arrives, or when a favorite radio pro- 
gram is due. 

OARLESS ROWBOAT OPERATED 
WITH PADDLE AND CRANK 

Oars for propelling one type of row- 
boat are displaced by a paddle at the stern 
which is operated by a handle. Turning 
the crank causes the paddle to turn in a 
continuous figure-eight movement, and by 




Oarless Rowboat with Propeller in Form of a 
Turned with a Crank 



Paddle 




stopping the handle in any position and 
swinging it in the opposite direction the 
boat is backed. Steering is accomplished''^ 
by a quick stroke on tlie handle with a X 
slow return on either side as desired. Th^^^^ 
oarless boat not only liberates one hand^^ 
of the operator entirely, but enables him 
to propel the craft with much less effort 
than bv the .usiial rowing method. 

2 — 

SADDLES FOR WINDOW CORDS 
REDUCE WEAR AND NOISE 

Saddles of kiln-dried and oil-treated 
wood are being advocated by many build- 
ers and architects in the place of pulleys 
for window-sash cords 
flanges to cut or 
bind the cord. The 
saddles are noise- 
less, having no met- 
al parts to squeak 
or rust, require no 
servicing, are said 
to be easier to 
weather-strip, and 
installation is sim- 
ple. All that is nec- 
essary is to bore a 
hole the size of the 
saddle, insert it and 
secure it with a nail. 
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metal walls, while a half-dozen 
trainers, with quick words and 
stinging whips, direct lions, leop- 
ards and tigers — some of them 
jungle-born animals not long ac- 
customed to the commands of man 
— in their bits of action prepara- 
tory to shooting jungle scenes in 
the heart of Los Angeles. 

Singly, then in pairs and threes, 
the lions are prodded from their 
cages. They dash down between 
the lines of trainers to open gates 
ahead. After three or four re- 
hearsals, camera crews en- 
ter the steel camera 
cages, actors return 
through the 





COMMAND barks out as a whip- 
lash darts between iron bars on 
the hind quarters of an African 
lion. Through the open door and down 
a long chute, the lion dashes out into a 
clearing in the jungle. Two lines of men, 
armed with whips and sticks, shout or- 
ders as the animal runs quickly across 
and enters a second chute, to disappear in 
the heavy growth of shrubs and trees. 

In rehearsal, the problem is simple. Ac- 
tors remain safely outside the 200-foot 
jungle protected by thirty-foot wood and 
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Top, a Lion That Took a Fancy to a Photographer; 
Below, Slicking Up a Tiger for the Movies 



large swinging gates at the end, and the 
business of filming wild animals com- 
mences. 

A director calls for action to start. 
Eleven cameras are trained on the clear- 
ing. The director raises his hand, lowers 
it. The gates click open and again the 



aUWILD ANIMALS 



in the 

MOVIESi 



shouts, "Get up and get 
out," boom among the 
trees. Here come three 
magnificent beasts, once 
kings of the African open 
spaces. They approach 
the cameras, leap hghtly 
across the clearing and 
disappear beyond. This 
scene passes without inci- 
dent. Next the director 
calls for a lion to dash out 
from his cage, leap to a 
spot directly in front of 
the cameras and within 
ten feet of an actor, then 
pause, roar and retreat to 
the cage. 

After the lion has been 
prodded and forced to leap 
into the jungle clearing, a 
trainer meets him halfway. 
The trainer steps forward, 
raises the whip, advances 
menacingly toward the on- 
rushing animal and shouts, 
"Ho!" The beast stops di- 
rectly in front of the cam- 
eras, shakes his shaggy 
head and growls. Then he 
hears, seventy-five feet 
away, the click of the lock 
as his cage was opened. 
Knowing this to be a ha- 




Wrestling with a Lion and Tickling It to Make It Roar; Below, an Ele- 
phant Actor Snatching a Man from the Ground 
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ven of safety, the lion turns suddenly and 
retraces his steps, thus developing an ap- 
parent attack and retreat which the di- 
rector sought. 

The fear that these beasts may turn 
suddenly on some actor never leaves the 
trainers. In every close-up, a trainer 
stands almost within arm's reach of the 
actor, with a safety cage, into which the 
actor can jump, immediately at hand. And 
when a leopard poises on the shoulders of 
some actor, the trainer stands just outside 
camera range, "cuing" it either by voice 
or by shaking and pointing a whip. Some 
animal pictures are filmed in sound, oth- 
ers with silent cameras. In the latter case, 



the growls and snarls are "dubbed" in 
later by a sound expert at the studio. 

"Some animals," the trainer explained, 
"will act for the camera, others hate every 
lens they see. 'Jackie,' a lion; 'Gertie,' a 
jaguar; and 'Nissa' and 'Eckie,' leopards, 
work nicely for close-ups. These are 
filmed in sound, for they react quickly to 
silent cues. When training 'Nissa,' I in- 
duced her to snarl by grabbing the loose 
skin of her neck with my hand and growl- 
ing at her. Soon she became accustomed 
to the part, associating a tug at her neck 
with snarling. An actor in apparent com- 
bat with the leopard, need only grab her 
neck, and she emits as savage a snarl as 
one would hear in any jungle. 

" 'Colonel' and 'Lady,' both tigers, work 
easily for close-ups, but not for sound. 
With them it is necessary to speak as well 
as shake a piece of cloth or a whip to 
guide them through a scene, and the dif- 
ficulties of cutting out intermittent shouts 
from a trainer are too great to make this 
method worth wliile. The snarl- 
ing, growling close-up is one of the 
most valuable scenes. Usuallv two 




Baby Leopard Destined to Become a Movie Actor Being X-Rayed to Determine Seriousness of a Back 
Injury; Insert Shows a Leopard Rehearsing an Attack with a Trainer 
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Left, an Actor Fighting 
with a Leopard on the 
Wing of an Airplane, and 
"Cuing" the Animal to 
Snarl at Him by Tickling 
It under the Chin 




Animals Intended for Movie 
Careers Begin Their Training 
Early. Here Two Baby Lions 
Are Being Taught to Become 
Familiar with Themselves by 
Looking in a Mirror, a Task 
That They Appear to Enjoy 
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people appear in such a scene, one an ac- 
tor and the other the trainer. While the 
savage beast may roar as though it want- 
ed to tear the actor's heart out, it focuses 
attention on the trainer who by motion or 
words induces these ear-splitting noises." 

Actors who enter the arena for close-up 
work with jaguars and leopards must be 
experienced. Fear registers on the ani- 
mals as though it had been manifested by 
shouting. Any of these beasts might 
tear a trembling actor, unaccustomed to 
them, to pieces without warning. Rushes 
through the jungle and clearing ofifer few- 
er difficulties to directors than intimate 
scenes. Sometimes a whole day is con- 
sumed in rehearsing and filming a leop- 
ard, leaping snarling from a tree onto the 
back of an actor, and in working up the 
actor's nerve. First, the trainer pulls the 
animal down on his shoulders with a long 
leash fastened to the animal's body har- 
ness. Next, a verbal command, "Jump, 
Nissa!" and a tap on the animal's hind 
quarters with a whip, send her hurtling to 
the ground. Third, the same method in- 
duces her to leap on her trainer's back. 
Fourth, an off-stage human snarl or hiss 
causes the animal to snarl just as she 
leaves/ the tree. Fifth, cameras move in, 
and the 200-pound killer leaps for the ac- 
tor, whose masculine dress duplicates that 
of the trainer. 

Recently "Colonel," a 700-pound tiger, 
chased an actor across the clearing and 



up a tree. Probably he never saw the in- 
dividual, because twice earlier that morn- 
ing he had been run through the same 
routine to find pieces of meat hung high 
in the tree. He growled almost in the 
camera's face as he reared up, striving 
vainly to reach the bait, hung by a rope 
from the end of a stick held by the train- 
er, high in the branches. 

Usually when the script calls for a scene 
that bids fair to be particularly dangerous, 
the trainer doubles for the actor. Such 
an arrangement was made when one actor 
declined to wrestle with "Olga," a leop- 
ard, on the wing of an airplane suspend- 
ed thirty feet above the ground. Mme. 
Celeste, the trainer, climbed out on the 
wing, leading the leopard behind her. She 
stretched out on her back with the animal 
on top. She took the leopard by the neck 
with one hand, fending off the forepaws 
and mouth with the other. As the animal 
snarled, cameras cranked. A leather belt 
wrapped around a strut kept them from 
being dashed to possible disaster. 

Elephants respond quickly to the hu- 
man element. The problem often is not 
to make an animal wilder for a given 
scene, but to tame a beast that suddenly 
goes wild under exciting circumstances. 
An elephant picture was being filmed on 
a Hollywood stage when suddenly the 
lights went out. The animal, wild with 
fright, calmed suddenly when her trainer 
called soothingly,- "Here I am, Anna 




Trainer Teaching a Young Leopard to Lie Still and Snarl as a Preliminary to a Movie Scene; the Leather 
Harness Holds the Animal on the Rock if He Tries to Jump 
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May'." One director called for an ele- 
phant to stampede through the jungle and 
pull a man down from a tree. 
The trainer led "Anna May" 
through the scene three times, 
trotting alongside the lum- 
bering animal. As they ap- 
proached the tree, one limb 
of which overhung the jungle 
"trail," the trainer shouted, 
"Trumpet, 'Anna May'! Get 
him!" The beast emitted its 
• jungle trumpeting sound, 
reached up with its trunk and 
pulled down the actor's dou- 
ble and carried him aw-ay. 
When ready to film the 
scene, the trainer stood 
outside camera range and 
at the proper time shout- 
ed the instructions. 
While the animal did not understand all 
the words, she knew it to be her cue and 
she halted momentarily in her wild charge, 
lifted the actor off the limb and carried 
him on down the trail. 

Oddly, while lions roar and tigers snarl 
in thrilling, ear-splitting close-ups, it is 
not always the animal actor's voice you 
hear. The roar of some lions produces 
vibrations of such low frequency that they 
do not sound vicious after entering the 
sound apparatus. In one picture, a police 
dog's growls were substituted. 

The usual method of training wild ani- 
mals, whether for circus or talkies, con- 
sists in a trainer entering an iron-barred 
cage with a four-legged kitchen chair. 
The trainer holds the chair before him. 
The four points are impassable. Here the 
lion gets his first lesson in acting: He 
sits back and snarls and roars at this ob- 
ject of hatred. 

From that point, the lion soon finds 
himself classified in one of several classes : 
He becomes a Icaper, a bouncer, a growl- 
er, a wTCstler or a runner, for these wild 
animals develop specialties. Sometimes 
five lions will double for the principal an- 
imal actor in a picture. The close-up will 
show a fine-appearing animal growling, 
while the shots of others leaping from 
trees or buildings down on the shoulders 
of actors, dashing through the jungle un- 
derbrush, or bouncing and snarling, will 
reveal substitutes or doubles. 




Fashioning This .Globe into a Prison for the Kittens, a Glass Blower Demon- 
strated His Ability without Harming the Feline Babies 



KITTENS ARE SEALED IN GLOl 
MADE BY GLASS BLOWER^ 

Placed in a large glass tube, fotfr kit- 
tens were imprisoned three mimlTes later 
in a twenty-six inch globejtfshioned, by 
an expert glass blower, tiny air hole 
was left in the globe, and the kittens, were 
unharmed while the globe was blown. 



TELESCOPING BLADE FOR KNIFE 

CAN BE REPLACED o g ^ (9 

Adjusting the blade of a knife to the 
type of work to be done is a simple mat- 
ter with a form of pocketknife containing 
an extension blade that slips in and out of 
the handle. The handle is slotted down 
the center and the blade is extended by 
pressing down and pushing forw-ard a but- 
ton for this pufpose. The blade is adjust- 
able to four positions, locking securely in 
eacli. It is ca/ilv, replaced if broken^// , 




^pocketknife with an Extension Blade That Slides Out 
j)f HancUe^ the Blade Is Replaceabl»" 
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Pit House of Early American Tribes, Entered through Burrow as Shown in 
Top Photo; Archaeologists Checking Measurements, Below 



HOW FIRST AMERICANS LIVED 
IN UNDERGROUND PITS 



built. Then a new people 
began to migrate into th^^ 
territory, a Mongoloi^^ 
type with round heads^ 
p r o b a 1) 1 y from A s i a_ 
While the first ancestor^ 
were spear throwers, the v 
later types brought thdS;^ 
bow, arrow and stone axSr 

3 %i — 

PORPOISES' JAWS. 
YIELD FINEST ^ 
LUBRICANT 

Oil from the jaws bfs<. 
certain kinds of fish is 
valued highly as a lubri- 
cant for aeronautical im 
struments, watches and" 
other delicate mecha-t 
nisms. Porpoises aiMi^ 
blackfish supply most ofX 
this fish-jaw oil which re- 
cently has become sc^ 
scarce and so expensive* 
that a government ageti^ 
ay has undertaken a sur-T~~ 
vey of the possibl^ 
sources. Porpoise-jaw oi 
is produced by removin 
the animal's lower ja 
and extracting- the oi 
containing blubber which 
is boiled gently. A singl 
jaw yields about one-half 
pint of such oil while th 
porpoise also yields about 
two gallons of body oil. Blackfish pro- 




Nests for beds in underground shelters, 
constructed by American tribes between 
O1800 and 500 B. C, have been unearthed 



^ duce about thirtv-five to fortv gallons of 
T5bo( 




by archaeologists of the Smithsonian I"tv^ 2 ^ S ^ 
ution in the Arizona and New Mexico ^ ^ ' 



dy oil, while the jaw oil averages about 
two gallons each. Porpoises are caught in 
nets, and whalers also capture them and 
the blackfish bv harpooning. 



RUBBER VULCANIZED TO METAL 
WITHOUT USE OF CEMENT 

Through a oecently developed process, 
^rubber of any kind can be vulcanized to 



ruins. Pits, probably designed originally,^ 
for the storage of corn, became shelters, ^ 
and several of the nest beds in these bur-?^ 
rows still show the impressions of the 

bodies that once slept in them. At later"^ metal without the use of cement or flux 
periods in the development of these tribes, This method is applicable to any kind of 
circular houses were built to a height orSlmetal and the adhesion is urmffected by 
two or three feet from the ground and thcci« extreme temperatures, chemical action, at- 
pits used for burial and as refuse dumps. ^ mospheric conditions or high pressure 
It also was found that the earlier tribes ,jo Hard, elastic or sponge rubber, or even 



had long, narrow heads and were sligl;itly 




contaming up to nmety:=T-N 
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per cent of reclaimed 
stock, can be used. The 
rubber-to-metal process 
can be applied to many 
industrial uses, including 
the making of rubber- 
faced pulleys, rubber- 
tired wheels and for in- 
sulation of electrical 
equipment, etc. ' 

— —a^^'^'i 

-WEATHER UNIT FOR' 
HOME KEEPS AIR 
WARM OR COOL 

Conditioned air for the 
home has been made pos- 
sible by a \veather cabi- 
net which cools and de- 
humidifies the atmos- 
phere in summer and hu- 
midifies and circulates 
warm air from the heating system in win- 
ter. The unit, looking like the ordinary 
radiator, consists of a series of coils in a 
case, and two fans which circulate the air 
slowly. The air is forced from the bot- 
tom, over the coils and into the room. In 
summer, water kept at a temperature of 
forty degrees, circulates through the coils. 
The weather unit is connected to a refrig- 
erator or icebox in summer. In winter, 
the heating-system pipes pass beside the 
idle cooling coils, hqating the ^ir. ^ 







"Bob," Boston Terrier That Has Served as the Model for 100,000 Casts, 
and His Master Who Produces Them 

MODEL OF FAMOUS DOG COPIEOr^ 
HUNDRED THOUSAND TIMES O 

"Bob," the Boston terrier, that is so 
widely sold in novelty stores and given as 
prizes at amusement parks all over the 
United States, is the model of a real 
"Bob" who first posed eleven years ago. . 
Recently the one-hundred thousandth cast 
of "Bob" was completed by "the model 
maker in California. A series of glue 
molds are employed into which the plaster 
of paris is poured. ^ , 

SUNSPOTS COOL THE EARTH 

Sunspots are like giant electric refrig- 
erators and, when most numerous, reduce 
the earth's temperature by one degree. 
The spots, says Dr. Henry ^N^-R-assell 
Princeton Umxerj^i-t^tf^ jyecome ^ mofgr'nu- 
merous every eleven years, but for the 
next three years, the minimum will be 
reached, almost eliminating electrical in- 
terference with telegraph and radio instru- 
ments. While the temperature of a sun- 
spot is about 4,700 degrees centigrade, 
this is 1,000 degrees cooler than the sun's 
spotfree surface. T'Vm ^J^.iyyytXy^ // 



Air-Conditioning Coils and Fans in This Cabinet, Keep 
^ the Home ComfortalAe 




CThe liner "Majestic" has a portable 
dance floor made up of over 200,000 pieces 
of wood compressed on a canvas backing 
which can be rolled up. 



Cop , 



POPJJLAR :\fitc 



0u/cju.irt^^^ ^lUctc^tv. -c/t/V^i^^ u'U^^i/-^ 




is of bakelite finished in 
chrome plate, silver or 
gold, and the outfit in- 
cludes a snuffer and a re- 
movable trav. 
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" Giant Water-Cooled Tube That Bounces Waves from U. S. to Hawaii 

Right Hand; All the Tubes Are Used in One Sending Station 



VOICE BOUNCES OFF UPPER AIR 
FROM U. S. TO HONOLULU 



METAL REGAINED 
FROM ASHES 
--^ OF SCRAP 

y Like the packing plant 
^ that utilizes everything 
but the pig's sqtleal, the 
^General_JElectric com- 
^ pany recovers most of 
^the metal from the ashes 
^of its scrap incinerator. 
The ashes are pulverized, 
^then run over a magnetic 
separator which removes 
the magnetic scrap from 
tlie non-magnetic mate- 
rial, such as brass, copper 
. The residue is passed over 
table with a 

stream of water flowing crosswise, which 
washes into the grooves the heavier metal ^ 
and throws off the ashes. By this methodC_J 
about 100,000 pounds of ashes are ground 
and washed, and from 20,000 to 25,000 » , 
pounds of metal and other material uecoy- <;;^ 
ered. This is worth about $16,000 a year. 



and aluminum 
a grooved concentrating 



a 



"Sky waves," rivaling tales of Arabian 
nights, were shot 200 miles high against the 
surface of the upper atmosphere known 
as the Heaviside layer, then bounced 
down to Honolulu witli the opening of 
trans-Pacific radio-telephone service be- 
tween Dixon, Calif., and Hawaii. The re- 
ceiving and sending divisions at each end 
of the system cost a total of approximate- TILE THAT SNAPS 
ly $750,000. The largest tube in the Dixon AND FLOOR 

station has a capacity of 10,000 watts and ^ JaXA 
is water-cooled. Water and air heated by^ Time a'ld labor* 
the 10,000 volts necessary to operate the^are savech^ and the 
station are cooled by three fans, each ^debris that usual- 
three feet in diameter. ly litters the kitch- 

^eft* or bathroom 

LIGHTED CIGARET IS DELIVERED^ b - 
d^H FROM DESK CONTAINER \rted^37means Tt 

Lighted cigarets are served singly from'^a metal lath which_ 
a container for the desk or table that in- r'^lows the tile to ^ 
eludes an electric lighter operated auto- «be literally snappe 



ONTO WALL, 



matically 




Contact with the heating ele-3 The lath is a punched sheet o 
ment is made wherKi^ special mechanically formed 
a door is pressed ^ grippers, projecting at right angles 




Thr^c;^- 

back to bring out ^ provide a frictional grip to the tile mate- 
the cigaret from the .:>rial and center it in a predetermined po- 
cabinct. As it is Osition on the wall. It is said the new 
pulled forward, it is ^system gives the tiling job a structural 
pressed against the>^value which merely pasting 
lighter. The cabinet ^afford, all at a lowe^cost. 







eanmo^ ^ tatue 



.oiviberty 



V^rHEN a small army of men set about 
to overliaul and clean the statue of 
Liberty, they faced a task equal to one of 
[ercules', but where he solved his prob- 
lem in a jiffy by turning the Alpheus river 
on the Augean stables, it's not as easy as 
Uit in actual life. 

jt miracles were performed on the 
-miracles far surpassing any of 
"tlibse achieved in mythology. That small 
army of men turned all the known forces 
of science on this largest of all statues. 
They performed miracles which are not 
here and gone in the wink of an eye but 
remain for all who enter New York har- 
bor to see. In truth, they were not real 
tniracles — of course not. They were the 



Looking Down from Torch of Statue of Liberty, and 
Statue Illuminated at Night 
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height of twentieth-century 
achievement. 

For forty-five years the statue 
has stood in New York harbor. 
But during these years the recep- 
tion of ]\Iiss Liberty has been pal- 
pable only half of each day. Dur- 
ing- the other half the great bulk, 
towering above little Bedloe's is- 
land, has been only a misty mass 
at a distance of a few hundred 
yards. What light she had was 
very small indeed. 

But now Miss Liberty proudly 
stands as the world's greatest 
statue twenty-four hours a day. 
Today there is no statue or struc- 
ture anywhere that equals her in 
height, light and massivcness. In- 
deed, now she is a more marvel- 
ous sight by night than by day. 
After dark, the huge shining fig- 
ure illuminates the entire harbor, 
and is visible twenty miles away. 

Her new floodlighting system 



of about 500,000 candlepower is 
enough to light 250 homes. Ac- 
cording to the Westinghouse 
Electric experts, the "rejuvena- 
tion" of the statue entailed some 
of the most complicated problems 
ever attempted. It was only after 
hundreds of experiments and 
months of work that a successful 
floodlighting system was installed. 

An entirely new feature of the 
giant statue is the efTect of a 
sparkling crown which gives the 
world-famed lady a regal appear- 
ance. This was made possible 
by the installation of specially 
made lights in each of the twen- 
ty-one windows of the crown of 
the statue. A blinker system cre- 
ates the impression of glittering 
jewels. 

While under the old lighting 
system the statue looked some- 



Above, 115-Foot Spiral Stair Leading to Head of Statue; Below, 
Mystery Prison Found beneath the Figure 



POPULAR MECHANICS 



205 




what clean in parts at 
night, there was hardly a 
clean spot on her in broad 
daylight. After many com- 
plaints had been filed with 
the government, a commit- 
tee of experts were told to 
devise some method by 
which the statue could be 
scrubbed. Soon thereafter 
little black spots — hired 
men — were seen traversing 
the wide and dangerously 
curved expanse of the stat- 
ue. High-pressure hose 
and steam brushes were of 
little avail against the in- 
crustations of dirt. Elec- 
tric washers were called 
into use. 

Next came the problem 
of "sewing" up Miss Lib- 
erty. Time had battered, 
frayed and cut through her gown, and 
there were about a hundred holes. Her 
jaw and cheek looked bullet-riddled. 

The method of repair was long and la- 
borious. Those plates in which there were 
the most perforations, or those that had 
. been worn thinnest, were removed. These 




Top Photo by t,'. S. Army .\ir Corps 

Above, Aerial Photo of Statue Made at Nieht by Glare from Flashlight 
Bomb; Below, Guard Climbing Inside of Arm to Torch 

were used for patterns for new plates, be- 
cause every plate on its interior corre- 
sponds exactly to the exterior. 

And then Miss Liberty was presented 
with a brand-new elevator and an auto- 
matic switch. This turns on the lights at 
dusk and cuts them off at dawn. 




J 
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Valve Grinder with a Rubber-Tipped Vacuum Cup in 
Which the Abrasive Compound Is Placed 

RUBBER-TIPPED VALVE GRINDER 
IS EASY TO OPERATE 

Grinding valves is now accomplished 
with a tool made of rubber instead of high- 
tempered steel. The rubber valve grinder 
consists of a cylinder, at each end of^ 
which is a suction cup. 
The grinding compound 
is placed in the cup and 
the tool is revolved be- 
tween the palms of the 
hands. 



MECHANICS 

sign tubes required considerable experi- 
mentation before a way was found of 
transporting them without breakage. The 
extremely fragile tubes finally were fas- 
tened to frames of chicken wire, which in 
turn were suspended by strips of rubber 
inside a solid box. This method eliminat- 
ed most of the shock of handling before it 
affected the tubes. Live snails also taxed 
the ingenuity of shippers for a long time. 
Xow, specially constructed cans, filled 
with water in which the snails lived be- 
fore they started traveling, are used. The 
shippers also pay to have these containers 
returned, since the usual rough handling 
of empties would ruin tlie cans. Live fish- 
worms, w;^ter plants, dynamite, gas and 
large radio-broadcast tubes are among 
other items for which special methods of 
packing have been devised. 

TOP FOR AUTO RUMBLE SEAT 
IS COLLAPSIBLE 

Protection for riders in rumble seats of 
autos is afforded by a collapsible top 
which allows easy access to the seat and 
folds out of the way when not wanted. It 
consists of a metal frame that folds like a 
jackknife, a waterproof cover and a back 
curtain. Cover and bows fold separately 
to prevent wear on the fabric. At the 
rear, the top is held by one cetiter stand- 
ard attached to the back of the seat. This 
standard telescopes so the top can be 
raised before entering or leaving the seat. 
The top can be installed in fifteen min- 
utes and, once in place, can be removed 



or replaced, iJi three minutes. 



HOW QUEER GOODS 
> ARE SHIPPED 

New types of commod- 
ities are constantly com- 
ing on the market, bring- 
ing to the railroads and 
shippers new problems 
of handling to avoid loss 
or da.mage. Neon-light 




Collapsible Top for the Rumble Seat, Supported at Back by a Telescoping 
Standard So Top Can Be Raised Passenger^^nUbr or 



,eave ^ 
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Creating Artificial Cupfent in a Pool with an Outboard Motor, to Train Swimmers for Open-Water Competi- 
tioi|; the SwimmeLs Fight the. Current by Splashing Toward the Motor 





OUTBOARD IM SWIMMING POOL 
HELPS TRAIN RACERS 

Swimmers trailing for open-water com- 
petition in the iflarrow confines of a pool 
often are han(li|bapped because the water 
is still while in 'an actual contest currents 
may play an important part. The coach 
of a Seattle teim solved this difficulty by 
creating an artificial current in the pool 
with an outboard motor. This motor was 
placed at one end of the pool to churn up 
he water, and the practicing swimmers 
fouffht their way against the current by 
proceeding toward th.e motor. 



DIRECTION FINDER FOR STORMS 
TESTED FOR NAVY^ 2 55" f 

Hurricanes and other weather disturb- 
ances in the Caribbean sea and the Gulf 
of Mexico may be tracked down, and all 
shipping and air traffic cleared from their 
pat hs through a static direction finder de- 
^^Qped in tJi£..Ji ^ S. Navy department . . 
ThellTSTrum^Tlt is being tested and, It 
found satisfactory, installaj^ons will be 




made at four points in the Caribbean area. 
By means of the direction finders, bear- 
ings will be taken to locate the centers of 
static associated with hurricanes and thus 
trace the course of the storms. Advance 
warnings to ships and airplanes in the 
path of the hurricanes would be possible. 

a z 3 ? 6 

ELECTRIC HEATER ALSO COOLS 
WITH ICE WATER 

Warm or cool air, as required, is circu- 
lated by a small p.orlaljle^-eleeti4e-ft+F~-con- 

ditioner for the 
home. In emitting 
warm air the unit 
operates like any 
other electric heat- 
er, but when used 
as a cooler, a radi- 
ator inside the met- 
al case is filled with 
_ ice water and the 
* switch turned to the 
cool position. Operating in this manner; 
the conditioner circulates a stream of air 
cooled by the ice water. 
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Latest War Tank at Home on Land or Water 
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across any river in its path. It 
virtually a combined land and 
ter battleship, for when in t] 
water a steel turret containit 
small guns protrudes above the 
surface, so it can attack as 
swims. A small propeller gives, 
the tank a speed of about seven! 
miles an hour in the water, while 
on land it can lumber over five- 
foot ditches with vertical banks, 
climb a steep grade at six miles 
an hour, or race across flat coun- 
try at forty miles. The land-water 
tank was evolved after a satisfac- 
tory method was found for mak- 
ing elastic water-tight joints. Sev- 
eral years ago, an amphibian tank 
was tried out, but it sank, due to 
the development of leaks in its 
non-elastic joints after rough 
cross-country travel. In actual 
warfare, such weapons may revo- 
lutionize defense tactics, since 
forces guarding river banks and 
bridge heads are robbed of the 
temporary security offered by 
deep streams, as the tanks can 
span such obstacles quickly and 
are proof against armor-piercing 
bullets, even at 150 yards. In the 
water, only the turret and two 
float-mudguards are visible, while 
on land its appearance is similar 
to that of the ordinary army tank. 

,7 % ^f7< 
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Views of Amphibian War Tank in Water and on Land 
a Land Speed of About Forty Miles an Hour 

Water offers no obstacles to an amphib- 
ian war tank recently tested in England, 
for it can speed over the ground at forty 
miles an hour, then plunge into and swim 



CLUES^TO PREHISTORIC 
PEOPLE SOUGHT IN 
DEATH VALLEY 

Evidences of prehistoric occu- 
pation are being sought in Saline 
and Death valleys in California 
by an expedition of scientists rep- 
resenting two California muse- 
ums. A detailed^ survey is being 
made of the region, long regarded 
as always uninhabitable, on a the- 
ory that Death Valley may at one 
/ time have been the habitat of a 
tribe of Indians. In the northern part of 
tlie valley, various ancient Indian remains 
feire said to have been discovered fjfom 
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ELECTRIC EYES FOR AIRPLANES 
"SEE" THROUGH FOG 

Fog, one of the greatest handicaps o 
the aviation industry, may be overcome 
by equipping airplanes with electric eyes, 
^^N)r photo-electric cells. Experiments con- 
ducted by the (^~'^ "'-^^\ y<-io<^f- i- i-nno i ^ i-ri-i 
"^aboratoryinchcate that such an eye in an 
> airplrrnTTaiTpcnetrate dense fog and "see" 



airpiOTie can pencil aic uciisc luj^ auu acc 
|*^eacons on the ground entirely invisible 
to the pilot, thus enabling the pilot to 
hold his course or find a landing field. The 
operation depends on the fact that the 
photo-electric cell is very sensitive to dif- 
fused light, and all light passing through 
fog is diffused. To make sure that the 
electric eye picks up only beacons, and 
not any light on the ground, it is suggest- 
ed that the beacons be fed with a 1,000- 
cycle current to give a rapidly flickering 
light. Since ordinary lights use either a 
sixty-cycle or direct current, it will be 
possible to isolate the 1,000-cycle signals. 
Even in full moonlight, it is claimed the 
eye can detect a diffused modulated light 
of an intensity only one thirtecn-thou- 
sandths that of a diffused flashing light 
just visible to the eve. ^, , 

GAS SUPERCHARGER FOR AUTOS 
INCREASES MOTOR POWER 



M o t o r power 
can be increased 
and the carbon 
knock eliminated 
in automobiles by 

Jr^^^^r inexpensive super- 

charger. Gases 
* !■ going to waste 

through the ex- 
haust pipe are put 
to work by the su- 
percharger, which 
is automatic, to give an improved carbu- 
retor mixture. Increased mileage from 
gasoline, quicker warming up of motors 
and smoother operation are among the 
advantages claimed for the attachment, 



and low-grade gas can be used. 



CTwo light garments for winter wear 
warmer than one heavy garment, for muc 
the same reaspn that a double wall insu- 
lates a buildi/ig from the cold 




These Molds for Children Will Make a Whole Menag- 
erie of Clay; the Figures Can Be Baked 

ANIMAL MOLDS FOR CHILDREN 
MAKE CLAY MENAGERIE 

Animals of clay are easily molded with 
an educational toy recently introduced. 
The molds come in fitted pairs so that a 
complete animal can be formed in one op- 
eration. The clay simply is placed in one 
half, and the other half pressed on top. 
The figures can be baked for half an hour 
in the oven and colored. ^ / /= // 

SELF-ADJUSTING CASTER FITS 
ANY PIECE OF FURNITURE 



rough 




Adjusting itself to 
caster is now on the 
which is inclosed 
between two met- 
al cups is the se- 
cret of the self-ad- 
justing ability of 
the caster. Any 
piece of furniture 
is kept steady on 
■uneven surfaces, 
he wabble being 
prevented and the 
sightly use of 
wads of paper or 
chips of wood to 
avoid tilting is 
^eliminated. ^ J 



floors, a new 
market. A spring 
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Above, South Manchurian Railway Yards 
at Dairen ; Below, a Japanese Soldier 
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By UTHAI VINCENT WILCOX 

'T'O understand the situation in the Far East, the 
■'■ South Manchurian railway must be considered 
first. This is no stranghng narrow-gauge trackage 
stretching across the steppes. It is a thoroughly 
modern, adequate, forward-looking railway. The 
equipment is American, the track is standard, the 
cars and locomotives are American-built and of the 
latest type. 

Japan owns this railway. It is operated with gov- 
ernment funds. It is Japan's contribution to the de- 
velopment of rich and wealthy Manchuria, which 
embraces the three eastern provinces of China — and 
is about equal in size to Texas. New York and Penn- 
sylvania combined. Its soil generalh' is of almost 
exhaustless fertility, and it possesses immense poten- 
tial resources in agriculture, timber and mineral 
wealth. Along the lines of the South Manchunan 
railway, there are modern flour mills, bean-oil mills, 
soap works, sugar refineries, sawmills, distilleries, 
breweries, glass factories, tanneries and ore mines. 

Thirty years ago, Manchuria had no railways and 
its population was less than 2,000,000. Today its rail- 
ways total nearly 4.000 miles, or about as much as 
the whole of the rest of China, and the population, 
according to recent estimates, is over 27,000,000. Rail- 
way development has brought into Manchuria prob- 
ably the greatest colonization movement that has 
ever taken place in history, in an area of similar size 
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What is it all about ? 




and in a similar length of time. ! ^ 
In one month, recently, approxi- ^ 
mately 200,000 immigrants passed I ^ 
through the Southern Manchu- 

rian railway controlled port of 

Dairen. These are permanent col- 
onists. On Sept. 5, 1905, the Japanese government, 
hy virtue of the treaty of peace between Russia 
and Japan, acquired the railway main line through 
Manchuria from Changchun to Dalny and Port 
Arthur, together with its branch lines and all 
rights and privileges, including the coal mines for- 
merly owned by the Chinese Eastern railway. It 
will be seen that Japan is intensely interested in 
Manchuria by reason of its railway lines. It would 
be comparable to the ownership and control of 
one of America's transcontinental lines by a Euro- 
pean power which sought to develop every railway 
interest even to ports, mines and factories along 
its right of w'ay. 

Dairen is the terminus of this modern railway 
of the East. In the early days the Chinese had a 
name for the town which meant "Black Mud Hol- 
low" ; then the British and the French made it a 
base of operation when attacking Peking, and 
later it was leased to Russia. The Japanese were 
quick to realize its possibilities ; in fact, quicker 
than the Russians had been. They abandoned Port 
Arthur, not far distant, and concentrated on Dai- 




Camouflaged Japanese Armored Train, and 
Chinese Civilian Reading Proclamation 
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SCALE or MILES ^ 



—JAPANESE RAILWAYS 

..RUSSIAN) AND RUSSO- 
CHINESE RAILWAYS 

CHINESE-BUILT AND 
CONTROLLED RAILWAYS 

. CHINESE-CONTROLLED 
JAPANESE -BUILT RAILWAYS 



tSitsihar*^ 



rcn. They changed the name to 
the present one which, Hterally, 
means "great connection." 

The South Manchurian rail- 
way operates steelworks, col- 
lieries, waterworks, electric plants, 
gasworks, building projects, labo- 
ratories and experiment stations; 
and, according to one of its offi- 
cial bulletins, "city building and 
administration." It even goes far- 
ther than that; it conducts 
schools, hospitals, hotels, banks, 
clulis, bureaus, and so forth, until 
there seems to be no end to its 
undertakings. 

But the railway is interested in 
more than mere transportation. 
First, there is the famous Fushun 
colliery. This great coal mine, or 
rather series of mines, is but twen- 
ty-two miles southeast of Muk- 
den. The mines are remarkable 
for the thickness of their seams. 
The daily output at present is 
20,000 tons, with a conscrvative- 
Iv estimated potential output of 
1,200,000,000 tons. 




Top, Wharves at Dairen; Center, Map of Manchurian Railways; Below, Partial View of Anshan Steelworks 
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The laboratories, oper- 
ated by the technical staff 
of the railway, are now 
developing" native crafts 
to compete with western 
ways. Studies are being 
carried on in the dyeing 
and weaving industries, 
in silk filature, in ceramic 
art, in methods for man- 
ufacturing salt, glass, pulp 
for paper from Kaoliang 
stalks, analyses of coal 
and iron ores and exper- 
iments in the possibilities 
of the soya bean. 

Then there are the 
great Anshan steelworks. 
American engineers esti- 
mate that these works 



may soon rival all others 
east of Suez. The Japa- 
nese themselves claim 
that the future source of 
steel in the Far East is 
located at Anshan. The 
railway acts as the god- 
father to these factories 
and to the extensive mines 
of iron ore. There are 
several blast furnaces in 
operation with an ulti- 
mate annual production 
of 1.000.000 tons in sight. 

It would be tiresome, 
perhaps, to note in detail 
the long list of industries 
operated in that ancient 
land. Such a list includes 
coke ovens, sulphate-of- 
ammonia factories, gas- 
works, libraries, technical 
schools, playgrounds and 
l)ean mills. There is a 
medical college (Nanman 
Igakudo) which should 
be included. . 

The school work of the 
railway is another evi- 
dence of the vision of the 
owners. In order to en- 
courage education among 
the children, the railway 
grants free passage to 
those who attend schools 
along its right of way. 





Above, a Regiment of Japanese Troops Leaving Korea for the Front; Below, 
Japanese Machine Gunners in the Streets of Mukden 
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Continuous Movie-Film Developer That Will Develop Twelve Reels of Negative at a Time, Drying and 

Winding It Ready for Printing 



Developing 12,000 feet of filni in one 
continuous motion, an electrically driven 
apparatus has recently superseded man 
power in the lahoratories of many of the 
large motion-picture studios. In tlie space 
once needed to dry 600 feet of fdm now 
can be installed six of the machines, each 
capable of handling 12,000 feet. Better 
control of solution temperature and the 
elimination of dust that scratches the neg- 
ative are additional advantages. Each ma- 
chine has a capacity of thirteen 
l,0()0-foot magazines, one of which 
carries test film. The leaders are 
attached and the thirteen strips of 
film are drawn through develop- 
ing solution, hypo, water and dry- 
ing compartment at the rate of 
six feet per minute. The develop- 
er and hypo circulate constantly, 
keeping the solution to strength. 
After drying by hot air, the film is 
wound on reels. The test film is 
available for checking at any stage. 

iU^^] 

BOOK PROP FREES HAND' 
WHILE YOU READ 

Made in a variety of colors, a 
folding metal book prop has been 
introduced that frees both hands 
while you read. A flexible knee 
clamp is .provided which all6ws 



the reader to recline in almost any posi- 
tion with the book held open and the 
hands free for use in smoking, eating or 
writing. It also can be employed effec- 
tively in the sick-room where it allows the 
patient to keep his arms and shoulders 
covered. It will hold any size book, mag- 
azine or sheet of music, and is useful in 
sketching. The book is held so that the 
wind cannot blow the pages, making it an 
etTective adjunct in outdoor plcliisure, h 




Four. Handy Ways in Which the Book Prop That Frees Both 
t Hands Is Effective ; / -, ' I 
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Carrier Pigeons Take Photos Automatically 




Carrier pigeons in Germany arc being 
used to make aerial pTTOt o gr a pTTs-W-lii e a n s 
of tiny automatic cameras, which operate 
while the birds are in flight. Two hundred 
views can be taken by such a camera on 
one flight, the shutter starting to click on- 
ly after the bird is in the air. Pigeons are 
trained at a special government school for 
this work,^ well as for carrying message 



es wnicn are attacnea too* 
their legs while the camera is^*^ 
strapped to the breast. * 

EXPENSIVE CLOTH 
IS MADE FROM 
CHINA GRASS <C\ , 

Ramie, or china grass, the old^ 
est and strongest vegetable fib^f^ 
known, is being made into yanw 
from which is produced fine lin^ 
en under an inexpensive purify 
ing process. Paper manufac- 
tured from the pulp resists all testing ma- 
chines. Because it is stronger wet than 
dry, retaining all its original strength 
when dried again, ramie is said to be sii^«^ 
perior to yarns made from other fibers, 
including flax. Experiments show thai 
brake linings of this material will resis' t^ 
heat better and last longer than cottoJf^ 
d asbestos limngs. Ramie, belonging to 
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GAS PUMP IN SHAPE OF SPHINX 

DRAWS ENGLISH TRADE 



the nettle family, will gnaw anywhere cot- ^ 
ton grows, and Louisiana hankers are in- 
terested in its production in that state. 
Ramie has heen used from time immemo- 
rial, the Egyptians wrapping their mum- 
mies in it, but the laborious process of re- 
moving the impurities has made the cloth 
too costly. yJj^O'^(K^^^ 

SAND NOZZLE HA^ LONGER LIFE 

AND NEEDS NO COUPLmG^2) 

Much of the expense and iirne lost in 
changing nozzles used by sand blasters 
has been cut by a new nozzle made of a 
more resistant alloy and having no heavy 
coupling. Whereas the average nozzle 
lasts from twenty minutes to an hour in 
constant service, the new one is guaran- 
teed to last eight hours. Finer work is 
possible by lengthening the nozzle to sev- 
en inches and reducing the weight added 
by the coupling. The new nozzle slips in- 
side the hose and is fastened by a clamp. 
A special alloy resulted from more than a 
year of experimentation, which is able to 
withstand much greater amounts of the 
sand forced by high air pressure through 

the outlet orifice Gasoline Flows through a Hose in'^'Wouth of Sphinx, 

'X 2_ Which This Filling Station Is Decorated 
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TEAR-GAS SHOOTER FITS HAND 
AND PROTECTS OWNER 

When the barrel of a tear-gas shooter 
now on the market is released by pressing 
a button, it springs backward, discharg- 
ing the shell and firing a cloud of gas. To 
shoot the weapon, the shell is inserted and 
the pistol- barrel pulled forward. A touch 
of the button does the rest. The shooter 
is made of steel and fit/is ftApciL^s shell- 




Recoil of Saring Barrel Fires Cartri 
y^-v Gas^un- Note Butfbn Jrigger 



age of This 
?er on Top 




English motorists have been attracted 
to one filling station by a gasoline pump 
in the shape of a Sphinx. The rubber-hose 
pipe runs through the Sphinx' mouth to 
the automobile tank. 

a ^*^v^ 

CROPS HIGH IN VITAMINS URGED 
TO SOLVE FARM PROBLEMS 

Crops high in vitamins are urged by Dr. ^ 
W'alter Hough, of the Na tional Museum, ..^ 
Wa^tnngton, L>. i!., as the solution of the ^ 
farm problem. / Production of efficient * 
foods would eliniinate the farmers' burden 
of raising n^redlcss crops, says Doctor 
Hough, who would have the farmer con- 
centrate on limited, more valuable crops, 
saving labor and giving him more leisure. 
Under such a condition, a census of farm 
products in demand and the supply would 
be necessary to get a proper correlation. 
This infers a control of acreage put into 
cropjv, and suggests a concentration of ef- 
fort on the best lands for certain crops, 
thus/ getting the diversity of required 
proc ucts in the best localities and throw- 
ingijunused lands into forests. 
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An Old-Fashioned Windjammer in Dirty Weathe 

Rigged Clipper "Seven Seas," Formerly a Swedish Ship 



By CAPT. THOS. W. SHERIDAN 

TV/TANY mysterious accidents and curi- 
ous actions of steamships under way, 
which in the past were ascribed by super- 
stitious seamen to supernatural causes, 
are now known to be the result'of the ac- 
tion of simple hydrodynamic (water pres- 
sure) phenomena. "Suction," "smelling the 



bottom,'' "sucking the 
bank" and "squat" are all 
seamen's terms for vari- 
ous manifestations of this 
kind. Twenty years ago, 
a curious catastrophe, at 
first apparently inexplica- 
ble, resulted in an admi- 
ralty action which drew 
the attention of the world 
to the existence of suc- 
tion between moving 
ships. The giant "Olym- 
pic" — then the new ma- 
rine wonder of the world 
— was bound out to sea 
from Southampton and 
had turned to go out 
through the Nab. The 
cruiser "Hawke" was 
steering along on a course 
parallel to the "Olym- 
pic's." The "Ilawke" had 
come up from astern and 
was overhauling the 
"Olympic." Its bow just 
passed even with the 
"Olympic's" stern when 
suddenly, as if pulled in 
by the irresistible attrac- 
tion of a monster mag- 
net, the "Hawke" sheered 
in toward the "Olympic." 
The rudder was put hard 
over to stop the sheer and 
the engines backed, but 
in spite of all efforts, the 
"Hawke" cut a great gash 
in the liner's starboard 
quarter. 

Since then, there have been many other 
accidents, due to apparently eccentric ac- 
tions of ships, that made many "Salty Sol- 
omons" shake their heads and agree with 
the "Singing King'' that it was indeed 
hard to understand "the way of a ship in 
the sea." Sometimes these occurrences 
wereVlue to the suction between two ships, 
sometimes a ship would suck the bank on 



r; the Vessel Is the Full- 
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Runs 



one side of a channel and 
sheer right off into the mid- 
dle of the stream against its 
helm with disastrous results 
to itself or anything in the 
way, or there were cases of 
a ship becoming uncontrol- 
lable due to smelling the 
bottom when going too fast 
in shoal water. Although 
frequently incomprehensible 
to the puzzled persons in- 
volved, these things are very 
easily explained. 

A moving ship cuts a lane, 
so to speak, through the 
water. The fluid ahead is 
pushed out of the way in a 
direction perpendicular to 
the shell of the ship at point 
of contact — ahead, down, 
right, left. Astern, the wa- 
ter rushes in to fill the cav- 
ity. It is the currents caused 
and pressure differences cre- 




"Empress of Britain," Top, and 
"Mauretania," Below, in Float- 
ing Drydocks 



MUCK! 



ated by the transportation 
of the vast mass of fluid 
moved by the progress of a 
ship that cause these hydro- 
dynamic phenomena. 

Every time a ship under 
way has progressed a dis- 
tance equal to its own 
length, it transposes a mass 
of fluid equal to its own dis- 
placement in weight and 
volume — that is tl\e actual 
weight of the ship in pounds 
or tons and its underwater 
volume. Thus even a small 
freighter of 10,000 tons' dis- 
placement, of the average 
length for a ship of that size 
of 375 feet, going at the 
moderate speed of ten knots, 
will push out at the bow and 
suck in at the stern a weight 
of water of 26,666 tons every 
minute. 

Obviously, any object in 
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OLYMPIC -HAWKE 
COLLISION ' 

A. ...AREA~OF REPEL- 

LENT FLOW(RE- 
PULSION) 

B. ... AREA OF INWARD 

FU)W(SUCTION) 

C AREA OF WATER 

MOVING ASTERN 

^ POINTOFIMRACT 
ABOUT 60 OR 70 
FT FROM STERN 



® 



© © 





Above, Drydocking the "Majestic" ; Below, Diagram Showing 
Forces Causing Collision of "Olympic" and "Hawke" 



the path of the current of this vast mov- 
ing mass of water will be affected by it. 
Near the bow the object will be repelled 
from the ship and at the stern it will be 
sucked in toward the ship. Between ships 



this suction effect is at its maxi- 
mum when the bow of one ship is 
abreast of the stern of the other 
and collisions are most likely to 
occur when one ship is overhaul- 
ing another and its bow has just 
become even with the other's 
stern, which is what happened in 
the "Olympic" case. 

Towed or sailing ships do not 
show the intense suction action 
at the stern that steamers do. The 
propeller in the latter shoots the 
water back and thus increases the 
cavity at the stern. On account 
of this strong back push, the in- 
flow must take place entirely 
from the sides and up from the 
bottom. This increases the 
strength of the inflow over what 
it would be if there were no pro- 
peller. 

Sucking the bank frequently 
occurs in narrow, shallow canals 
or channels. In this case, the bow is re- 
pelled and stern attracted by the nearest 
bank on one side of the ship's course. The 
outward flow of water, being impeded by 
the bank at the bow end, and the inward 
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flow reduced at the stern cause a 
pressure to be built up forward, 
and a suction (reduced pressure) 
at the stern, on the bank side. 
The result is that the ship turns 
away from that side and sheers 
out into the middle of the stream, 
on account of this twisting- effect. 

During- the war. the writer had 
a curious experience of bank suc- 
tion. Toward the end of the war, 
it was the custom to sail the 
convoys in the daytime in the 
English channel and to hug the 
shore as closely as possible in 
order to frustrate submarine at- 
tack from the shoreward side. 
On one such occasion the writ- 
er was in command of the last 
ship in a column. Suddenly the 
first ship took a broad sheer to 
port and, in sequence, the whole 
column seemed to run wild. At 
first we thought it was an at- 
tack and then the same thing 
happened to the writer's ship in spite of 
the rudder. The explanation is that we 
had suddenly entered into shoal water 
with a pronounced bank on our starboard 
hand. 



DIRECTION OF PROPELLER MOVEMENT 
WHEN GOING AHEAD A RIOHT-HANDED 
PROPELLER TENDS TO FORCE A 
VESSEL'S STERN TOWARD THE 
RIGHT OR STARBOARD SIDE 



Above, "Aquitania" Battling Mountainous Seas ; Below, Diagram 
Illustrating Bank or Shoal Suction 



It is probable that the ship's sheering 
was not due to bank suction alone, but 
that the smelling-the-bottom characteris- 
tic of ships in shoal water had its effect. 
Due to the impediment to the free flow of 
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Above, Propeller of "Empress of Japan"; Right, 
"Olympic" after Collision with the "Hawke" 

water into the cavity, left by the ship, 
caused by the proximity of the bottom, 
all propelled vessels steer wildly when 
proceeding at any speed in shoal water. 

Twin or multiple-screw vessels steer 
and sheer wildly when smellin.s: the bot- 
tom, but they do not favor any particu- 
lar direction of sheer. On the other 
hand, sint^le-screw ships nearly always 
sheer to the left of the course when this 
occurs even if the sea bottom is level. 
This is due to the fact that the propel- 
lers revolve right-handed — the same as 
the hands of a clock — and thus the wa- 
ter is sucked in on the lower starboard 
(right) side and expelled on the lower 
port hand. By impeding the inward and 
outward flow, the proximity of the bot- 
tom 1)uil(ls up a pressure on the port 
side of the stern and reduces it on the 
starboard side, and the twisting effect 
causes the stern to go to the right, which, 
of course, turns the bow to the left. 

Squatting is another disconcerting man- 
ifestation of hydrodynamics which wor- 
ried the minds of mariners in the first 
days of steamships, and often does yet. It 
is the tendency which ships have to sink 



down in the water, at the 
stern, as they speed 
along. It is due to the 
reduced buoyancy of the 
water owing to the stern 
cavity. While all ocean 
ships have this tendency 
on account of being deep 
and narrow, some shal- 
low and broad boats have 
the opposite tendency 
and actually hydroplane 
to a certain extent. 

In close and shallow 
waters the squatting 
tendency is increased and 
ships navigated by the 




unwary at high speeds, bump on the bot- 
tom in places where the water is several 
feet deeper than the ship's draft. Some 
years ago, the writer was present at ex- 
periments off Robbins reef to determine 
ships' squat. At eighteen knots, the Amer- 
ican liner "New York"' squatted over sev- 
en feet bv accurate observations. 
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BIG DYNAMOS RUN IN HYDROGEN 
TO CUT WIND LOSSES^^ 

While big dynamos are highly efficient, 
often delivering as much as ninety-seven 
per cent of the power input, a means re- 
cently has been for.nd to make them even 
more so, by running them in hydrogen in- 
stead of air. Resistance of air in a 
100.000-kilowatt unit may be as high as 
900 horsepower, while operating it in an 
atmosphere of hydrogen, which is more 
tenuous, adds about one per cent to its 
efficiency. The method has been adopted 
only in the case of very large units. ^ ^ 

FARE BOX ALSO MAKES CHANGE 
ON BUS OR STREET CAR 

Fare boxes for busses or street cars that 
also make change relieve the operators of 
the responsibility of handling the passen-- 
gers' money. To obtain change, the rider 
drops his coin in one of several slots tak- 
ing from a nickel to a dollar. He or the 
operator then presses a button that causes 
tlie change to drop into a hopper. The 
passenger deposits his fare in another 
hopper at the top of the machine, and the 
operator presses a second button which 
drops the fare into the interior of the box 
and registers the amount. The only re- 
sponsibility of the 
operator is in 
changing paper 
money. He can ac- 
cept a dollar bill 
and press a lever 
which causes the 
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Here's a Whole Ice-Cream Factory in a Cabinet; 
Produces Five Gallons at a Time 



It 




for small shops wishing to produce their 
own cream quickly and economically. The 
miniature factory consists of refrigerating 
unit, ice-cream freezer, an agitator in 
which knives and paddles produce a dou- 
ble mixing motion, and the hardening 
compartment. All parts are inclosed in or 
attached to a cabinet resembling a refrig- 
erator. The makers say that the double 
mixing motion of the agitator results in a 
''super-creamed" product. Five gallons of 
cream is the capacity of the freezer. 




t , , . AUTO KEYS FOLD INTO HA 

tare box to issue a ,;.-,/ -.^^^x^t-,^ ttv^* ^^^w/ 
dollar's worth aid ^tOF POCKET H/gLDE^^ 



worth of 
change. The same 
operation, records 
the fact that the 
conductor or driv- 
er has accepted 
the bill, charging him with whatever 
amount of change is issued. Coins dropped 
into the device are automatically segre- 
gated according toxK-'nomination 
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ICE-CREAM FACTORY 
FIT IN SMALL SHOP 



Rec^iring no more space than a large 
refrij 



ferator. an electric ice-cream factory 
die market, designed-^specially^ 



Ignition, tire 
door keys of your 
automobile may 
be carried in a 
pocket holder now 
on the market. 
The holder has a 
hollow handle in- 
to which the keys 
are folded. The 
over-all length is 
three inches, while 
there is space for 
your name or ad- 
vertising available 
on each side. 
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ecs the eye as a i/ainless process of sav- 
^'\ng time, releasing/man from mere routine 
to engage in othdr pursuits. The photo 
tube can je standardized and calibrated. 
It can fix its attention exclusively upon 
one spot in a glow ing Jurnace just as well 

upon some distant star, helping the 

steel treatcr or tlie astronomer. It will 
not grow tired ancT it will not wink, prov- 
ing its superiority qver the human organ. 



Long Experiments Led to a Process for Engraining i: 
Wood Portraits Which Will Not Fade 



TALKING PLAN^ FIGHTS REBEL^ 
9-S'^%lTH WORDS FROM AIR 

Aerial broadcasting*, apparatus has bee£^ 
installed in a Britis h ^transgort pbu w for 
use among the tribesmen of Iraq. Au^ 
thorities believe that the effect of a voic^ 
from the sky may serve to disperse th« 
natives in rebellion. It is also felt that SRp= 
ken warnings, issued in booming voice 




have much greater effect than leaflets , 
ropped among the villages. It is hope(L_ 
that the new means will subdue revolts^ 
without having to resort to more forceful<^ 



PORTRAIT ENGRAINED ON WOODL^ metlrathr-The apparatus installed ampli- 

WILL NOT FADE WITH AGE ''^'^ ^'^^ "^o''^ t'^''^" ^ million times 

and makes it possible for a speaker to be 
Portrait making on wood has been de- heard plainly from altitudes of 3,000 to 
veloped by a California artist who follows 4.000 feet. 

the grain of the wood in bringing out th^^S" (X 2^ ^ ^ 

lights and shadows necessary to produce^ RTTRRER'RAS 
a picture. The artist, who has worked 
thirty years on the process, says the wood- 
grain portraits will not fade. The process.' 
calls for working the portrait into tl^^-^ 
grain so that it becomes part of the wood, 
and can be removed only by scraping oi 
cutting the surface. 



RUBBER 'BASE FOR UPHOLSTERY 
TAKES PLACE OF SPRINGS 

Sponge rubber made directly from latex 
is being employed in place of hair and 
spring filling in a new type of upholstery. 

he rubber sponges are molded in tiers, 
slabs or honeycomb forms and can be bot- 
tomed to a diaphragm consisting either of 
"ELECTRIC EYE" IS PAINLESS^''^^^^ '"^'^'^ °' interlaced strips, mounted 
'J Lis r TTTWTT? c A WITT? "A ^ frame. Unusual comfort 

i ) ilMl!. i>AVlLK , re^^liej3lQ• are claimed for the method. 

Man is being released from routil^^^ 
work by application of the photo-electric 
cell to the meaner services of seeing, sax^s^^t^^*^! 
Dr. Willis _R. W hitn ev. of the --General _^ 
Electric companv/ The tube, known as tho,.^^ 
"electric eye," 'y much more accurate and^ 
sensitive thaii the eye of man, it caij 
keep unintei^rupted w-atch for hours at a^\ 
stretch, it can measure hundreds of things, 
including light, more accurately than hu- 
man operators, and it can see light rays 
entirely outside the range of the human 
eye. /These rays include the ultraviolet, 
infrgl-red and X-ray. Doctor Whitney 
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Samples Upholstered with Rubber Base Instead 
of JScrings; Many Forms Are Possible 
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Yucca Breakaway Furniture Is Used in Movies 



Wood That Weighs Only 
Half as Much as Balsa 
Makes Those Properties 
That Break So Easily in 
the Movies 




Motion-picture comedy actors who tight 
with chairs and other implements use 
"hreakaway" furniture made of wood that 
is so light it never hurts. A club may 
shatter realistically over a comedian's 
head, but he hardly feels the blow. Guns 
and hammers that appear to be dangerous 
weapons on the screen actually weigh only 
a few ounces. The lightest material that 
the studios can obtain for this furniture 
is the pith of the picturesque yucca, oth- 
erwise known as tlie Spanish bayonet. 
Scouts are sent into the southwestern 
desert to gather the stalks, some of wliich 



are thirty feet high. The pith of the yucca ^ 
has the same texture as heavy wood, but 
it weighs onlv half as much as balsa. A 



block of it can be crushed easily in the 
hand, yet it is sturdy enough to cut into 
thin boards and make into such articles'^ 
as tables and pianos. OttQ- ^Oie, H ol]v-__ 
wood's master carpenter of breakaway 
furniture, makes up realistic chairs that 
weigh four or five ounces and that can 
hardly be distinguished from their six- 
teen-pound originals. Large pieces, such 
as chair legs and rungs, arc held together ^ 
with toothpicks. Smaller pieces are glued. 



HOME AIR FILTERS TO RELIEV^ 
HAY-FEVER VICTIMS , , a*1 ' 



^^lomes. 

Illinois 



Air filters to help victims of hay fever 
soon will be available for installation in 
Experiments at the University of 
have shown that filtered air re- 
lieves the malady in from thirty minutes 
to one and one-half hours, permitting 
sound sleep. Use of filtering machines in 
•-bedrooms would relieve a large percent- 
age of the 2,500.000jto 6.000.000 hav-fever 



sufferers in the United States, since they 
would be exposed to irritating pollen only 
during the day. In one ward at the uni- 
versity hospital, 100 persons were ob- 
served. Most symptoms were relieved 
shortly after the patients entered the ward 
after their customary activities during the 
day. However, the relief was not com- 
plete, as most of them had a mild attack 
in the morning on awakening. Improve- 
ment in the filtering process is expected 
to give bett&rvesults 




to give bett&ryesuits^ / i 
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The Largest and Small^t of All Living Things 




Precise Measurements Have Established the General Sherman Tree as the Largest of All Living Things, and 
Probably the Oldest; Cancerous Cells Are the Smallest Known Forms of Life 
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TALKIES 



A CROSS the screen 
hundreds of soldiers 
mill about. One hundred 
and live lenses, opening 
in front of a single strip 
of motion-picture film, 
record the scene. The 
"button glass" is the new- 
est movie device intend- 
ed to aid sound equip- 
ment in providing further 
illusions and entertain- 
ment. 

Many new "tricks" and 
devices to aid the eye are 
sweeping the studios. 
Whereas the button glass 
revealed several hundred 
soldiers, in reality there 
was a much smaller num- 
ber. Here is how it works : 
ZifttSted in front of a cam- 
era, the button lens causes 



Above, View of One Actress through the "Button GW~Which Makes Her 
Look Like a Crowd ; Below, Glass in Place before the Camera 



an individual to look like 
parts of 105 individuals, 
small in size, yet separate 
and distinct. When the 
lens is revolved, the scene 
becomes distorted, and 
the tiny scenes roll and 
turn over each other. 

The button glass is 
only one of the trick de- 
vices recently adapted by 
TJoyd Knechtel, Radio 
Pictures' trick photogra- 
pher, to screen use. Tri- 
angular mirrors, a crystal 
|/ ball cut from a doorknob, 
reflecting lenses, revolv- 
ing prisms by which air- 
planes are made to spin 
without actually turning 
in the air, contribute to 
the realistic portrayal of 
scenes. 
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close-up of wreckage. Both scenes are 
recorded, possibly on separate films in 
separate cameras at different times and 
locations. In the laboratory, the last 
views of the spinning plane gradually are 
faded and the first few feet of the w rcck- 
age are faded. Then the two films are 
overlapped and double-exposed. The re- 
sult is a merging of the two scenes. 

Another interesting efTect has been ob- 
tained by shooting through a crystal 
doorknob. The movies have taken many 
keyhole scenes, but the doorknob came 
into use after it had been cut in diamond 
shape and repolished. The high-grade 
plate, fitted close against the lens, gives a 
multiple-image efifect. 

And now a way has been devised to 
cause a camera to focus automatically as 
it backs away from a close-up. keeping 
both the principal actor and the whole 
scene in focus. 

.Suppose the opening shows a star, pos- 
sibly only the face, and the director calls 
for the camera to be moved slowly back- 
ward. The lens quits staring into the 
actor's eyes from a distance of one foot 
and moves back 150 feet on the four- 
wheeled dolly. As it rolls back, cams and 
gears regulate the focus automatically to 
keep the star in his proper proportion to 
the entire scene. 

These tricks of camera and cutting room 
have enabled the talkies to develop much 
like a book. The automatic focus repre- 
sents a paragraph in its effect, while lap 
dissolves take the place of chapters. And 
the trick lenses represent literary devices 
to capture the reader's attention. 
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Film Strip Showing "Lap Dissolve," by Which One 
Scene Merges into Another without Abrupt Change 

The "lap dissolve" enables the producer 
to merge one scene into another without 
abrupt change. Suppose the script calls 
for a spinning plane to dissolve into a 



READER IS BLIND PART OF TIME 
^ >V^S EYES SCAN PAGES 

When you read, you arc entirely blind 
during all but tiny parts of seconds. These 
periods have been measured by Frank K. 
A Joss, a R es earch engineer fo r a lighting 
laboratoA-, who found that they ranged 
from seren to fifteen-hundredths of a sec- 
ond. Ms you read a line, your eyes move 
and st( p at short intervals. While the 
eyes ai e in motion they "pick up" the 
reading matter, but the connection to the 
brain i? shut off. In reading it was found 
the av( rage person is blind about three- 
tenths )f a second at a time. Tl^ eve ac- 
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curately measures this 
interval, and if you did 
not pick up what you 
read in the specified in- 
terval, you probably 
would not be able to read. 
In conducting the exper- 
iments, an accurately 
timed rotating disk was 
used. It was painted 
white and pierced in the 
center with two parallel 
slits. How the vision 
lagged behind the actual 
position of the parallel 
slits in relation to the 
horizontal was made 
known by the subjects 
llirougli signals. More 
than 150,000 measurements were made 
with varied intensities of light to deter- 
mine how much light the eyes need for 
comfort while at work. From these tests, 
it was estimated they require about thir- 
teen times as much as they get from cus- 
tomary office lighting, which averages in 
strength that of an eight-candlepowcr 
, on a sheet of paper held a foot away. 

ai>^^ 

/RENCH FITTING EIGHT BOLTS 
HAS SWIVEL SOCKETS 

Swivel sockets in both ends of a wrench 
now on the market are made to fit eight 
sizes of bolts or nuts. An index spring to 
retain the working opening in position al- 
lows the wrench handle to be operated at 
practically any angle. The tool is drop- 
forged and heat-treated, and is guaran- 
teed against breakage. 




Scientist at a Middle-Western University Testing the "Teletactor'' 
Deaf Can Hear with Their Fingers 



by Which 



DEAF CAN HEAR WITH FINGERS^ 
BY AID OF "TELETACTOR" 

/. 

Totally deaf persons now can hear with 
their fingers by means of an instrument, 
the "teletactor.'' devised by a professor at 
a middle-western university. The speaker 
talks into a small microphone and his 
words are carried through an amplifier in- 
to a small receiver or vibrator on which 
the listener places his digits. With a lit- 
tle practice, the deaf can learn to recog- 
nize words and sounds by the vibrations 
they produce against their finger tips. 



CHAIRS OF METAL MAGNESIUM . 
MAKE PLANES LIGHTER^ 2^ ^ I 




Swi 




Sockets to Fit Eight Different Bolts Make This 
eful around the Auto 




Elektron, an alloy of magnesium manu- 
factured only in Germany and Italy, rap- 
idly is coming into widespread use partic- 
ularly in the field of aviation. Aircraft 
builders have adopted it for parts of 
motors, wings, fuselage and even for in- 
teriors. The Lufthansa recently installed 
chairs and other furnishings of elektron 
Y in several of its larger planes. The sub- 
^Vktance has a specific weight of 1.8, con- 
, Osiderably lower than even the aluminum 
r^alloys, while it melts readily at between 
'^)25 and 650 degrees Centigrade. It oxi- 
lizes slowly, and while the white oxide 
ormed on the outside of the metal does 
not impair its strength, in aviation cm-,,-^ 
plo\'ment a brass paint usually is applied 
for a protective coating. It has also found 
favor in the iH^ufacture oLcable cars, etc. 



iHe+iuiacture oLxanle cars, etc.^ 
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Small Plane for ^Poor' 




"Economy" Plane, and. at Left, the Tiny but Power- 
ful Engine That Flies It 

w itli a geared propeller and without valves 
in the ordinary sense. The pistons per- 
form the work of the valves, letting the 
gas in and pushing the exhaust out. Also, 
each stroke of the pistons results in an 
explosion, contrary to the usual four- 
cycle method of explosions every two 
strokes, thus giving the engine eight-cyl- 
inder efficiency. The craft is expected to 
have a landing speed of thirty-five miles 
an hour, a top of 100 miles and a cruising 
radius of 340 miles at eighty-five miles an 
liour with a fuel load of sixteen gallons of 
ordinary autoniohile gasoline. The en- 
twenty-three inches in diameter, is 
equipped with a supercharger and intend- 
ed to develop fifty-eiglit horsepower. 



Powered by a tiny motor no larger in 
diameter than a steering wheel, and l)urn- 
ing ordinary automobile gasoline, a light 
airplane that its makers claim will do bet- 
ter than twenty miles to a gallon of fuel 
has been designed particularly for the 
man of average means. The ship is a two- 
place open biplane, nineteen and one-half 
feet long, with a wing spread of twenty- 
four feet. It weighs only 475 pounds 
empty, and about 950 pounds fully loaded. 
The secret of the plane lies in its engine, 
a four-cylinder, air-cooled two-cycle unit 




SUBSTITUTE FOR COTTON FOUNi 

a TM i^^™^ YUCCA PLANT 

Germany has developed a substitute {of~^ 
cotton from the yucca plant, which is alsc 
common in America. By artificial culture^ 
and fertilization, and by crossbreeding,^ 
new plants are developed in about six, 
weeks. The refinement of the fibers i« 
simple and its worth as a cotton substi- 
tute is satisfactory, the price in German>i 
being about half that of cotton. The re- 



finjng proce 



has been^ patented. 




'VACUUM BOOSTER" FOR PUMPS 
ENDS DEEP-WELL I 



,L ILLS \ 

ip wells IS ac- 



Suction pumping of deep "wells is ac- 
complished by a new system which has 
the additional advantage that all pump 
parts are on top of the ground. In the 
ordinary suction-force or centrifugal tur- 
bine pump, the action takes place below 
the water level and is therefore inaccessi- 
ble in case of trouble. In the new pump, 
however, a chamber is placed in the well 
line, a few feet below the point where nat- 
ural suction ceases. Water is sucked into 
the chamber, and there, by an arrange- 
ment of pressure valves connected with 
the pump at the top, atmospheric pres- 
sure is introduced on the head of water 
in the chamber, allowing a second intake 
pipe to pick up the flow. The installation 
also can be so arranged as to introduce 
~j greater than atmospheric pressure on the 
^ chamber and bring the water to the de- 
^\ sired level under pressure and more speed- 
ily. The action of the pump, while in real- 
ity two-stage, is so perfectly controlled by 
the valve adjustments that the flow of wa- 
ter is continuous. The pump unit may 
even be placed at some distance from the 
well, as in a basement or attic, if desired. 




Automatic Heater That Delivers Cold or Hot Water 
from the Same Faucet 

HOT OR COLD WATER DRAWN 
FROM SAME FAUCET 

Hot or cold water can be obtained from 
the same faucet with the aid of apparatttgv^ 
installed in the water line near the sink/Tx 




LIGHT CURRENT RUNS HAMMER 

FOR METAL WORKER^ 3 rj jj^^^i 

Light-socket voltage is all that is re- 
quired to operate an electric power ham- 
mer designed for metal workers. The ma- 
chine eliminates the necessity of high- 
power installations, heavy foundations 
and excessive space, usually required for 
a trip hammer. It is designed particularly 
for automobile and airplane workers. 



When the faucet is opened, an automatic--. 



ifwitch turns on current in an electrico/ 
eater placed in the water line, the fluid \ 
heating as it passes through. A pressure 
switch can be set to operate at any maxi- 
mum temperature desired, and lower tem- 
peratures or cold water can be drawn. 



ONE-WAY STREET" FOR LIGHT / / p ;2_ 



FOUND IN TOURMALINE Ci 



7"""'''ilt1i^il?^ crystals will permit 
the passage of light in only one 
direction, acting like one-way 
streets for city traffic. Light from 
all other directions or angles is 
absorbed by the crystals. This 
property of the mineral has re- 
sulted in manufacture of a scien- 
tific toy, tourmaline tongs, o 
which two crystals are so mount 
ed that a point of darkness ap- 
pears where all light is absorbed 
by the mineral acting on the in- 
coming ravs and then on light 

Power Hammer That Operates from Light Socket Necessary in ^ i i It ^.u ^ i 

,,r ....^ , o,Tf ^ pissed by the, other crystal 





^ Many Varieties -el Machme Saot i j ---7/-/) 



What Mixtion 




By CORLEY McDARMENT 



^i^-^ A ^ lATION is rapidly changiiif;^ tlic en- 
tire economic system of the world 
'V\^""*>^just as the scheme of things was altered 
by highway development, Col. Halsey 
►Dunwoody, vice president of American 
A'n^ifi0mf*lnc., declares. 

'Our country's progress has followed 
the evolution of transportation," he points 
out. "The most marvelous thing in the 
world is the human mind. Next in im- 
portance is communication, which enables 
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one mind to share its product with an- 
other. Then comes transportation, which 
enables the movement of material things, 
and man with his powers of observation 
and expression." 

Just a few years ago Orville Wright, 
father of aviation, stated that no airplane 
could fly eighty miles an hour, but today 
a speed of 415 miles an hour has been 



Cl 



^ ires' 



Offers YOU 




reached, and engineers consider 740 miles 
an hour a possibility within present-day 
knowledge. 

On July 25, 1909, Louis Bleriot in a lit- 
tle twenty-five horsepower monoplane first 
flew the English channel — a fliglit of less 
than twenty-five miles that required thir- 
ty-seven minutes. Who at that time would 
have believed that in 1932 great air trans- 
ports would be regularly carrying passen- 
gers, mail and express 163,689 plane miles 
daily over 51,455 miles of airways in Amer- 
ica alone ? 

So the warning is clear — prepare for the 
age of marvels. Not in thirty or in fifty 
years — but next year, and the year follow- 
ing, and in five years. Who will accom- 
plish flights so far-reaching and tremen- 
dous tliat by comparison the exploit's of 
Lindbergh, Byrd, Doolittle, Gatty and our 
other present heroes will be looked upon 
as we now look upon Orville Wriglit's 
first twelve-second sputtering leap into 
the air? 

Glorious things await the young man 
contemplating an aviation career today. 
The newer crop of pilots coming up will 
be smarter than the present one. They 
will have to know more. And the youths 
of today who learn the allied sciences con- 
nected with piloting airplanes will get 
ahead of those who become mere pilots. 

The time is rapidly coming when nearly 
everybody who wants to fly a plane will 




/ 
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invented an airplane throttle control which 
may be operated with the same hand that 
a pilot flies with. The throttle is attached 
to the control stick. This boy's invention 
is being used by at least one commercial 
airline on service test. 

If the present rate of airline extension 
is kept up, this country will be covered 
with a network of airlines by the time the 
present youth of ten years of age is old 
enough to get a pilot's license. The long 
trunk lines connecting distant cities or 
countries will require steady replacements 
as they grow. And the short feeder lines 
will need a vast number of pilots. 

Of the two million workers connected 
with railroads, only a few are locomotive 
engineers. In aviation, however, there 
will always he a greater proportion of the 
men in the industry piloting aircraft. 
Most of the big men in aviation in the fu- 
ture will step up from pilot jobs to exec- 




Section of Apron Serving Air Mail. Passenger, 
School of Aviation Planes 



and 



be able to do so. They are making planes 
so safe and fool-proof almost anybody 
can pilot them. Physical disability of cer- 
tain kinds is no longer a bar to pilot's li- 
cense. The department of commerce has 
lifted certain defective-vision restrictions 
on about 5,000 cases. It was realized that 
if pilots wore corrective lenses in their 
goggles they could see well enough to fly 
safely. 

•A crippled boy who has just started in 
high school at Norfolk, Va., has recently 
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Photos Cntirtesy Von Hoffmann 

Class of Ground Students and Pilots at a Lecture on" Engine liisTallation ; Infor- 
mation Received Here Is Put in Practice in the Shop 



utivc positions as they have done today. 
It will always be an asset for a man in 
aviation work to be a pilot. But this is 
not absolutely necessary today and will 
not be necessary in the future. 

Aviation is now a business. The more 
education the pilot of the future possesses, 
the farther he will go. But the time to 
start is now, and tlie future is entirely up 
to you. One of the best bits of advice 
that can be given a young man who wants 
to make aviation his career is to study 
foreign languages along with his other 
school work. The United States has al- 
ready started airlines in Central America 
where Spanish is spoken, and in South 
America where both Spanish and Portu- 
guese are used. There has been much de- 
mand for pilots, traffic managers, sales- 
men, airdrome managers and supply clerks 



who could speak 
Spanish. They 
were and are now 
needed in the Lat- 
in American coun- 
tries. Men with 
these qualifica- 
tions will be in 
greater demand as 
the big airlines in 
those countries 
branch out. 

With the break- 
ing of so many 
flight records with- 
in the past year or 
so, many get the 
idea that there is 
little left for any- 
one else to do. But 
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Being Taught Wing Alining, at Top, and Adjustment of Master 
Bearing of Radial Engine, Below 



these records simply widen the gap be- 
tween themselves and regular everyday 
flying, and somebody must do a lot of 
work to bridge this gap. And bridges are 
not built in a day or even a year. It may 
take ten years for the highest-speed pas- 
senger plane to attain the highest speed 
of the racing planes as they now stand. 
And by that time some other records will 
be set up which will make the gap as wide 
as it is today. 

" It is to the young men of today who are 
experimenting and earnestly studying avi- 



ation that flying must 
look for its future. The 
day of invention is not 
ended in aviation. Here 
is a wide open field for 
young men. Engines, 
fuels, instruments, meth- 
ods of bracing, landing 
gears, wings, propellers, 
and nearly every other 
factor of flying will admit 
improvement through in- 
vention or refinement. 
Nobody yet knows why a 
bird can spread its wings 
and sail steadily against 
the wind. 

Every advance of civilization has been 
inseparably linked to transportation. Avi- 
ation provides the fastest way of getting 
from one place to another. Its develop- 
ment involves every other science from 
chemistry to meteorology and every form 
of business training — a future, therefore, 
of limitless possibilities. 



CA buffalo census has been taken by air- 
planes in Canada ; the black moving 
masses against the snowy ground made 
excellent pictures for the cameramen. 
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Ball Bearings in Galley Show Roman Skill 



Ball bearings, usually 
considered an essentially 
modern development, 
have been discovered on 
one of the barges of Ca- 
ligula, which is now being 
restored after lying nine- 
teen centuries at the bot- 
tom of Lake Nemi. Two 
of the galleys were sunk 
in the lake and the other 
now is just visible, in 
thirty feet of water. A 
piece of wood from what 
was evidently a rotating 
platform has two of the 
ball bearings in place. 
The wood is part of what 
was a disk, with holes- in 
its underside, in which 
the balls rotated. The 
spheres were cast of 
bronze, and shafts, or 
trunnions, were integral 
with them. The trunnions 
were held in place by 
strips of bronze nailed 
over the sockets. This 
disk revolved about a pin- 
tle set in a facing disk, 
and the weight was thus 
transferred to the trun- 
nions, the ancient Roman engineers not 
understanding the principle of the free- 
rolling ball as applied in modern practice. 




Bstored, Above, and a Section of Platfdfm 



@ S. K. F. Industries. Inc. _ 

One of Caligula's Barges Being Restored, Above, and a Section of Platf 
with Ball Trunnions in Place 



It is believed the platforms supported 
images which were revolved by slaves for 
the entertainment of the emperor. 



AUTO PLATES MADE L^mJouf' 
IN DARK BY VARNISH 

License plates on your automobile can 
be mad e ^^^^^J^^^^^^^^^^ ^^^}y^ 'i 




luminous varnish now on the market. 
The paint is applied like any other varnish 
and is not visible in daylight. At night, it 
will serve as a parking or tail light, if any- 
thing happens to the regular one. 



Paint Makes Auto Plat|s Visible at Night 



lt|S 



^LOSS OF ELECTRICITY REDUCED 
BY LOW TEMPERATURES 

Losses of electrical energy may be re 
(luced if engineers find a way to apply the 
discovery that metal conductors reach the 
liighcst point of efficiency at temperatures 
hundreds of degrees below zero. The con- 
"ductors must be made of an alloy which 
lias been found a superlatively good con- 
uctor when $|Ub;9Cted to intensl^ cxyld. 
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When Fire and Blasts Destroyed Huge Liner 




Unusual Night Photo 
of the 19.000-Ton Lin- 
er "Bermuda," Queen 
of the New York to 
Bermuda Service, 
Burning at Her Dock 
in the Second Destruc- 
tive Fire in Five 
Months; Blazing 
Fiercely, with Explo- 
sions Shattering Her 
Hull, the Ship Turned 
Slowly and Became a 
Total Wreck Along- 
side the Yard in Ire- 
land Where She Was 
Being Reconditioned 
after the Earlier Fire 
at Her Bermuda 
Dock; Below Is a 
Daylight View of the 
Heroic Battle to Sub- 
due the Flames 
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•Is. DECAY OF TEETH(J«J0W TRACED 

TO DEFICI^ENT SOILS^^fj^^ 

^ Tooth decay is cauked, in a large nicas- 
ure, by foodstuffs groVn on soil deficient 
in mineral salts. scientf6ts agree. Exhib- 
its at a recent meeting a£ dentists in New 
York showed that even a slight deficiency 
in vitamin C in the diet, while without 
apparent effect on the body, has a definite 
effect on the pulps of the teeth within 
twenty-four hours. Scientists say that 
ttiere can be great variation in the value 
Vof milk, fresh fruits and vegetables to the 
general health and to the teeth. Oranges 
/grown on the wrong soil, or picked too 
green, may be useless because they do not 
contain the needed mineral salts. ^ r>' 

^ 

WINDOW MUFFLER BARS NOI^E 
BUT AIDS/VENTU^JION 





StanckiYcr m'lfflers t()r~s]i(nng sasJi •win- 
dows that let air in the room, but K/ep out 
a great part of the traffic noise, now arc 
ivailable in three styles. Inner reflectors 
are of curved plate glass or tnetal. hook- 
ing, or being fastened by bayonet joints, 
into the sills. For wide windows, the re- 
flectors are furnished in two sections. The 
outside reflector is flat plate glass or met- 
al, finished U) lyatch the exterior trim. The 




ila- 



Neat Appearance of W 
dow Muffler and Ventila- 
tor, and at Left, How It 
Operates 



window mufller cre- 
ates a "sound shad- 
ow" around the 
opening, by which 
the waves are forced 
back into the street 
upon striking the 
outer reflector, 
which is set at an 
angley^o'the 




The Life Raft Is Incased in Streamlined Metal and 
Mounted on the Top Wing 



LIFE RAFT FOR PLANES AT SEA 
RIDES ON TOP WING 

Seagoing pursuit planes may be equipped 
in the future with a new safety device, a 
streandined metal container holding a co\-/ 
lapsible life raft. An officer of the anu^' 
air corps, stationed/- in Hawaii, has in- 
vented the apparjU/US, which is now being 
tested. 'J'he con^iner is carried on top of 
the upper wiii^in the center of the plane, 
where it is iinmediately available, in case 
of a fall in/o tlie se: 



ELECTRIC TIME-DELAY SWITCH 

WORKS LIKE HOURGLASS n^l^^li 

Operating much like an hourglass, a 
time-delay switch has been placed on the 
market wbich, in its present form, allows 
delayed settings between two and twenty 
seconds. The principle of its operation is 
the movement of mercury from one recep- 
tacle to another. When the switch is 
thrown the mercury runs from one cavity 
into the other and, as the second chamber 
fills to the level of various wire contacts, 
the circuits are completed. The wires are 
tapped into the second chamber at certain 
timed points, and by changing the size of 
the metering orifice, an additional adjust- 
:h timing obtcyj^fd. * 
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Showrc^oms on Wheels Brings Store to Buyer 



principle to give an accurate indication of 
hciglu above the ground in fog or dark- 
ness. By means of an electric engine- 
temperature indicator and selector switch, 
the pilot can determine the head temper- 
ature of any cylinder at any time. Other 
electrical devices include a magneto com- 
pass, card compass, drift indicator, turn 
indicator, tachometer, oil-temperature and 
pressure indicator, voltammeter, control 




' Automobile Trailers 

Displaying Gl»stfA'arc. Upper 
View, and Radios and Refrig- 
erators, at Right 

CUmm^ Co ^ ULdL\.^<^, 7 , 

Traveling showrooms now are being 
operated by two organizations, one to sell 
radios and refrigerators and the other 
gia<sware. Large trailers with fabric bod- 
ies are attached by swivel to a roadster or 
coupe. The employment of the trailer 
does away with the transporting of trunks, 
hiring sample rooms and arranging and 
dismantling displays, as well as the neces- 
sity of prevailing upon buyers to visit the 
display room. 



0 



ELECTRICITY HELPS FLY PLANE 
^ ^ BY OPERATING INSTRUMENTS 

^ Electricity is taking over much of the 
work of the pilot in flying an airplane. In 
a cabin monoplane recently built for the 
General Electric company, all the instru- 
ments e'TC^pt^-tM-tTT-and a clock, are elec- 
ti^ically operated, and the ship is to be 
/equipped also with automatic steering, a 
/device enabling the pilot to set the con- 
rols on a predetermined course and al- 
low the ship to fly itself. For receiving 
weather reports and making contacts with 
radio range beacons and broadcasting sta- 
tions, there is to be a system of synchro- 
nized radio apparatus. The asonic altim- 
eter supplements radio and instrument 
indications, operating^ on^ the sound-echo 





pulleys, wing-edge landing lights, and an 
oil immersion heater. 

a^L^V 

HALO AND RAINBOW ARE SEEN 
IN BOTH DAY AND NIGHT 

Confusion often is caused by the terms 
halo and rainbow, and many believe the 
difference is that the halo appears at night 
and the rainbow in the day. Actually, 
either may be seen both by day and night, 
if atmospheric conditions are right. The 
halo is due to the presence in the atmos- 
phere of ice crystals, while the rainbow is 
caused by the refraction of light through 
water drops. The most common halo is a 
ring surrounding the sun or moon and 
may be highly colored in the daytime, 
while usually the lunar halo is so faint 
that the colors are almost imperceptible. 
A common form of halo is known as the 
"sun dog." The rainbow, on the other 
hand, instead of surrounding the illumi- 
nating body, lies in the opposite direction. 
As there are many types of halos, so also 
are there many forms of rainbows, even 
the fog bow, which is white or nearly so, 
being j^lass^d as ane. 
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ACTUAL HEIGHT ABOVE GROUND 
SHOWN BY ALTIMETER ^ ^ 

Actual heis^ht above the over 
which the plane is passing, instead of the 
distance above sea level, is shown by a 
new height gauge completed by a Vien- 
na inventor. Pilots flying at night and 
through fogs have complained about the 
previous type of instrument, which gave 
no warning when obstructions, such as 
mountains, were in the offing. The instru- 
^ ment operates on the principle that the 
9 farther away a body is from the earth, the 
^Mfghter it becomes. The differences are so 
<0 slight, of course, that amplification is nec- 
essary, and this is accomplished mechan- 
J ically. In tests, the new altimeter detect- 
ed even the differences between forest and 
clearing, while any abrupt rocks or other 
upward or downward formations were 
shown without appreciable lag. ^ 

ap2)o'f 

FLASHLIGHT AND KEY WALLET ' 
ARE COMBINED IN ONE 

Combining flashlight and key container 
in one wallet, users are sure of finding the 
keyhole in the dark with the new "key- 
lite." The holder comes in all colors and 
styles of leather, the leather being sewed 
around a tubular flashlight, at one side. 
Hooks are attached to the top of the 
leather, on which keys are hung. The 
flashlight is the same size as the penlights 
so much in vogue, and batteries are eas- 
ily obtainable. i ; a . 
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Electric Horse That Gal- 
lops at Four Speeds When 
a Coin Is Deposited in a 
Slot 




COIN-IN-SLOT ELECTRIC HORSES 
RUN AT FOUR SPEEDs\ 

Sport for children is provided an 
electric horse that runs when a cojji is 
dropped in it, and develops four speeds to 
suit the fancy of the rider. There are four 
drivewheels in the base on which the 
horse stands, and these are engaged ac- 
cording to the pull exerted on the reins. 




AIR LINE INTO LAKE SAVES FISH 
FROM DYING UNDER ICE 0(3. ^ 

Fish are being saved from suffocation 
under the ice by oxygen forced into the 
water by an air compressor. A small port- 
al)le engine pumps the air through an 
ordinary gas pipe and a nozzle frozen in- 
to the ice, but projecting into the water 
below. A depth of three feet of water be- 
neath the lake ice is necessary for the 
equipment to operate successfully, since 
the pump is incapal)le of distributing the 
air properly. An area as large as 200 yards 
square can be treated to the point where 
the fish will not suffocate. In addition, 
air forced under the ice frequently opens 
up seams in the ice, permitting natural 
aeration. The plan has been used by the 
Iowa fish and game department. , 



keyhole Is Easy to Find with Combination Light x c u j i ^ / 

^ and Key W^t lowa fish and game department. . / 
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This Baby Auto, with Air- 
Cooled Engine at Rear, Cre- 
ated a Stir in England 




SMALL AUTO HAS REAR MOTOR 
AND SEATS FOR FOUR 

Powered by a motor in the rear, a small 
auto seating four persons has been placed 
on the market. The auto was the lowest- 
priced at the London motor show. The 
motor is built just behind the rear wheels 
and is closely coupled to the transmission 
system. 




GP^MS IN EARTH MAY CHANGE 
TEXTBOOKS ABOUT COAL 

Microscopic germs working more than 
3,000 feet deep in the earth, probably will 
revise those parts of the school boys' text- 
books that tell how coal was formed. Dr. 
Fran^z^jM scher^ director of^hf T^aispr Wil- 
helm m stitute for coal research in R pr- . 
lin, speaking at a^recent co 
Pittsburglv^clared the o 
coal-'W'as formed by the de- 
y of ancient plants which 
first turned to peat, then 
brown coal, then bitumi- 
nous and finally to anthra- 
cite was only partly cor- 
rect. Doctor Fischer's re- 
search has led him to be- 
lieve that if the right 
germs were present any 
type of coal would be 
formed directly without 
progressive changes. The 



important part of germs in the production 
and control of coal and its products is re- 
ceiving much attention, recent ex- 
periments having shown that certain 
bacteria can take the poison elements 
out of illuminating gas 
and turn carbon monox- 
ide and hydrogen into 
methane 
QJ^^ 

SLED WITH WINGS 
LIKE PLANE 

Shaped like an airplane, 
a coaster with wings of- 
fers many thrills for boys, 
for it is easily converted 
into a scooter by adding 
wheels when the snow 
and ice disappear. The 
vsled has only one main 
runner on which a frame resembling the 
contour of an airplane body is mounted. 
At the front is a movable wing with aux- 
iliary runners at each side. The main run- 
ner is two and one-half inches deeper than 
the side runners, the latter being used 
principally for steering and making turns. 
When used as a scooter, wheels are at- 
tached to the side runners and to the tail. 
The balancing feature of the main runner 
gives the rider more speed and thrills, but 
the coaster is under control at all times, 
since it is virtually impossible to turn it 
over because of the side runners. Short 
ski jumps can also be made with the sled, 
the rider standing upright and controlling 
the coaster by means of a rope attached 




Wings That Can Be Used for Skiing or Made into 
Attaching Wheels to Tail and Wing RtHUiers 
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Trying to Blow Up an Iceberg with a Huge Charge of T.N.T. ; Observers Said the Result Was About the 
Same as Shooting a Rifle Bullet into the Side of a Big Bowlder 



T)ESET by terrific gales, threading a 
precarious passage between scores of 
floating ice mountains and groping her 
way through dense fogs, the 125-foot 
coast-guard patrol boat, "General Green," 
last summer made her way through Davis 
strait and into Baffin bay, to the very 
birthplace of the icebergs, returning with 
new information and reliable data of ut- 
most importance in the latest plan for re- 
ducing the iceberg menace in the steam-" 
ship lanes. 

It is with the hope of bettering the 
splendid service of the iceberg patrol that 
the birthpUice of the bergs hiis been in- 
vaded. Eventually it is hoped there will 
be sufficient data to enable prediction well 
in advance of the number of bergs to be 
expected, the places where they will in- 
vade the steamer lanes and the course 
they will take. To arrive at this end. the 
iceberg experts are going right back to 
the source of the ice mountains to learn 
what conditions foster a great "calving" 
of bergs by glaciers and what conditions 
determine the route taken by them in 
their long journey south, where they be- 
come a menace to shipping. 



The world holds few more awe-inspir- 
ing spectacles than the movement of ice- 
bergs out of Jacobshavn fjord, into Disko 
bay, on the west coast of Greenland. 
Jacobshavn glacier is the world's greatest 
mother of icebergs, the experts claim. 
The coast guardsmen have found twenty- 
two major glaciers contributing to the 
majestic procession that sweeps down on 
the steamship lanes. The contribution of 
Jacobshavn glacier leads all the rest. On 
the average, it calves more than 1,350 
bergs each year. The Jacobshavn fjord is 
a giant trough in the solid rock, four miles 
wide and running' back inland fifteen 
miles, between high precipitous walls, to 
the front of the glacier. When the inves- 
tigators ran the prow of their little craft 
into the mouth of the fjord, they were 
met by an impassable wall of bergs. 

The hunters made their way afoot to 
the top of the rocky bank. As far as eye 
could see in the fjord, icebergs were 
packed tightly, row on row, a breath-tak- 
ing aggregation of white pfnnacles and 
domes. They estimated that the great 
rock-walled trough held between 4,000 
and 6,000 bergs. Those bergs, they decid- 
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Top, a Great Glacier Moving Down into Baffin Bay; 

Cutter at Berg-Blocked Entrance to a Bay in 

ed would average al)out 7,000,000 tons of 
ice each, or upward of 30,000,000,000 tons 
of ice in that one fjord. 

The movement of the bergs is not a 
steady march. Most of the year, they lie 
there, packing in tighter and tighter. 
About once a month they move. There 
comes a cracking and roaring, at first low 
and then swelling to a volume that nearly 



fractures eardrums. Sud- 
denly tlic ghostly proces- 
sion takes on nwmen- 
tum. At first the onward 
surge is barely percepti- 
ble, but the pace increases 
minute by minute, until 
the bergs are careening 
along at five to eight 
miles an hour. 

When they will start 
and what starts them are 
as yet un fathomed mys- 
teries. The experts are 
inclined to believe that 
an accumulation of wa- 
ter, caused by the melt- 
ing of the surface of the 
glacier, gathers in suffi- 
cient weight to sweep 
the bergs forward. Another theory is 
that the bergs become solidly jammed 
against the face of the glacier, whose for- 
ward movement is passed on to them. 

This is one of the problems that the 
coast guardsmen wish to solve. If they 
can ascertain just the conditions that 
cause the discharge of bergs into Disko 
bay, it will be an important point in pre- 
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dieting the number tliat 
will reach the steamer 
lanes at any particular 
time. 

The investigators have 
learned that the birth of 
an iceberg occurs in a 
manner far different from 
the popular conception. 
It was long believed that 
the bergs simply broke 
away from the front of 
the glacier by sheer 
weight. It is true that a 
few small bergs are 
formed in this manner, 
but not the big fellows. 
Coming down its steep 
bed, the front of the gla- 
cier runs deeper and 
deeper into the water of 
the fjord. As the bulk 
beneath the surface in- 
creases in relation to the 
weight above, its natural 
■ buoyancy creates a great 
upward pusli. Finally, 
this push becomes great-- 
er than the strength of the ice mass. Then 
the glacier front fractures at the bottom 
and breaks away from the main l)0(ly. 

There has long been a belief that stresses 
within the large bergs are such that a 
sliglit shock will knock them to bits. Ex- 
periences of the patrolmen have proved 
this theory a fallacy. They have pep- 
pered all sorts and sizes of l)ergs with ex- 
plosive shells and discharged great masses 
of T.N.T. against them, but have not suc- 
ceeded in shortening the life of any berg 
by a single week. 

The slow-burning explosive, tliermite, 
seems to have some possibilities. A 
charge of 100 pounds was placed to a 
depth of three feet in the top of a flat 
berg and ignited. Parts of the ice disin- 
tegrated, and, when the berg was revisited 
some hours later, about 400 feet of it had 
disappeared. 

■ a22 




LIFE-SIZE MOVIES FOR HO 
WITH NOVEL PROJECTOR 

Life-size moving pictures of theater 
quality now can be enjoyed in the home 
with^-t+re aid of a new amateur projector. 



Life-Size Movies Are Available for the Home with a Projector Embodying 
Many Features of the Commercial Theater Machine 

J lie brilliance is ol^tained by an improved 
375-watt lamp, a new lens, condenser, 
larger reflector and different reflector ad- 
justment. A light trap also is provided to 
prevent stray illumination. The projector 
is entirely gear-driven. The rewind is au- 
tomatic, and a pilot light has been built in 
that turns off when the projector lamp is 
switched on, and vice versa. Controls are 
provided for reversing or stopping. 

(X 2 2 I 

DOOR LOCK WITH BELL ALARM 
GUARDS AGAINST BURGLARS 

Protection against burglars is provided 
by a combination door lock and alarm 
(u the inarket. A chain connects the 

_i I bell alarm with 

the locking de- 
vice, and the 
slightest pres- 
sure on the door 
starts the bell 
ringing. The 
c h a i n m a y b t' 
lengthened to allow the door to be opened 
a few inches so that one may see and talk 
to a visitor without admitting 1 
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cheaper Coal with Blower 




motor and fan of an old 
forge may be used for the 
purpose. It is a simple mat- 
ter to install one of these 
blowers as an important 
adjunct to the furnace or 
heating plant when first 
erected. The customary 
procedure is to cut an 
opening into the ash pit 
and to hook up the forced- 
draft mechanism to that 
aperture by use of a gal- 



Electric Blower for the Furnace Which Creates 
Forced Draft and Enables Use of Cheaper Coal 

Score another worthy triumph for 

American heating and ventilating engi- 
neers whose research has developed in- 
expensive electric blowers which are 
efficient in providing a forced draft in 
your heating plant and which will reduce 
your annual coal bill from one-third to 
one-half or; more where properly used. 
This new heating-plant accessory is par- 
ticularly valuable in that it facilitates the 
use of the cheaper grades of anthracite 
coal, such as buckwheat, rice and barley, 
which sell for from one-half to three- 
fifths of the price of the best grade. These 
electric blowers are adaptable for use on 
all types of hot-air and pipeless furnaces 
as well as on hot-water or steam-heating 
plants. They are easy to install, simple to 
operate and require no more electric cur- 
rent than an ordinary reading lamp. The 
cost of operating the blower is less than 
50 cents per ton of coal burned. A ther- 
mostatic control shuts off the blower au- 
tomatically, the heavy bed of ashes pre- 
vents natural draft, and the fire, so to say, 
takes a nap for the time being until room 
temperature again falls below the desired 
degree when the blower goes into action 
and spurs the fire to increased vigor. 
While elaborate and expensive types of 
electric blowers are on the market, the 



vanizcd metal duct and a short piece of 
rubber tube. If the blower equipment is 
added after the furnace is completed, it is 
sometimes necessary to remove the fur- 
nace casing — particularly in the case of 
hot-air furnaces — before an opening can 
be cut into the ash pit. The best results 
in burning buckwheat, rice or barley-size 
anthracite coal where an electric blower 
is used are obtained by keeping the live 
fire highest at the coal door and the green 
unburned coal slightly lower and at the 
rear of the fire box where the blower is 
attached to the ash-pit door. The electric 
blower can be operated successfully either 
under hand or automatic control. Under 
the manual method of operation, the blow- 
er is turned on and ofif in the same way as 
the average home fireman adjusts the 
draft damper by means of the usual chains. 
The draft damper at the ash door is kept 
shut and retired from service. The only 
damper which remains to be adjusted is 
the one in the smoke flue. It should be 
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opened when the blower is not in use, as 
a safeguard against overheating, just after 
the blower is shut off. A number of dif- 
ferent installations are possible under au- 
tomatic control where the electric blower 
is attached to a thermostat. Frequently, 
the thermostat is yoked to operate both 
the check draft in the smokestack and the 
air-blast check gate at the discharge end 
of the blower. Do not close the damper 
in the smoke pipe if you use an electric 
blower. It should be half open at least to 
let out the carbon-monoxide gas. - 

GOATS REDUCE COST OF MILK 
AND MAKE A PROFIT 

Goats as a source of milk supply for the 
uburbanite or resident of the smaller city 
'will reduce cost as well as furnish a food 
considered so easily digestible that it often 
is fed delicate infants. Even where all the 
fodder is purchased, the cost for a 135- 
pound milch doe is only about five cents a 
day, and two of the animals will produce 
from four to eight quarts of milk every 
twenty-four hours. Where the goats are 
-laintained under absolute sanitary condi- 
tions and fresh, wholesome feed is given 
them, the milk has neither objectionable 
odor nor flavor. Any milk produced over 
and above the immediate needs usually 
nds a ready and profitable market in the 
feeding of neighborhood babies. An ele- 
vated table, which includes a seat for the 
milker, recently has been developed and 
makes the milking a simple task. 
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SUN GLASSES OOVER THE r^SE 
AND PREVENT BURNS 




Elevated Table That Makes the Milking of Goats a 
Simple and Sanitary Matter 




Nose Guard for Sun Glasses Keeps Tender Skin from 
Becoming Sunburned or Freckled 

Tender noses may now be protected 
from sunburn by the same glasses that 
prevent eye strain on the links, polo field 
or beach during the fashionable winter 
season. The odd-appearing pair of col- 
ored spectacles has a nosepiece that 
matches the rim and covers the nose. 



FOOD IS CHANGED TO POWER 
j^^o^^i^m DUST MOTORS 

Explosions of coal dust, often the cause 
of great disasters, give promise of becom- 
ing one of the chief power sources of the 
world, accordjiig-ta-Rud olph Pawlik owski 
of Geroiany. i Ignitionless, Diesel-type in- 
ternal-combustion engines have been run 
thousands oflhours and produce a kilo- 
watt-hour fon about twenty-six per cent 
less than the steam turbine. Italian sanz- 
za, a meal maqle of the residue left from 
the manufacture of olive oil, and ground*, 
up wood has operated the motor just as 
well as coal dust. Cheap vegetable pow- 
ders for which ithere is little use, such as 
those from palm kernels, sunflower seed, 
rape, hemp, peanuts and soya beans, are 
recommended as good motor fuels. The 
dust motor is essentially a Diesel engine, 
with the addition of an auxiliary chamber 
in which the fuel is prepared for admis- 
sion to the cyli ider head where it is com- 
pressed and ex iloded. 
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\\ . \Here's Somethin g toThink About: 

How Much Do You Really See/ 




THRIVING at a good clip along a crowd- 
ed highway, you are somewhat sur- 
prised when a green juggernaut of a car, 
without the slightest warning, flashes up 
alongside and is far out in front before 
you are aware of it. May be you wonder 
what would have happened if you had, a 
moment before, decided to pull over into 
that lane of traffic without a backward 
glance or a warning signal. But — and this 
is the peculiar part — a white car couldn't 
have done that. 

Perhaps that requires an e.xplanation. 
The normal individual, when looking 
straight ahead, sees clearly what is direct- 
ly in front of him. This is central vision. 
At the same time, even though his eyes 
are fixed straight forward, he is aware of 
objects on either side, although they are 
not seen so clearly. This is peripheral vi- 
sion. While different individuals possess 
varying fields of vision, the perception of 
light-colored objects is always simpler 
than of dark-colored objects. A white car, 
pulling up alongside, is visible in a protec- 
tive sense at right angles to the central 
vision ; a dark green car does not become 




Interesting Tests Which Show the Field of 
Vision for Different Colors 




POPULAR MECHANICS 



249 




visible to the same 
extent until it has 
almost reached a 
forty-five degree 
angle forward from 
your eyes. 

Try this : Take a 
white and a green 
pencil. Hold the two 
in your left hand, 
the green pencil in 
aflvance of the 
white. Now, hold the pencils 
in position alongside your 
head and fix your eyes straight 
forward. Gradually bring the 
pencils to the front. Soon 
your eyes will tell you that 
your hand holds a white pen- 
cil, but the green one, even though it is 
in advance of the white, does not become 
visible to the same extent until the hand 
is carried farther forward. 

In a similar manner, each color has its 
own field. As shown in the diagram at 
the bottom of page 248, the green field is 
very restricted, the red somewhat larger 
and the white largest of all. Driving the 
black car shown in the sketch, a white 
car, a blue car and a green car have to oc- 
cupy the respective positions shown in 
order to be visible to the same extent. Of 
course, under actual driving conditions 
you vary a straight-ahead gaze with occa- 
sional glances to either side. This is as it 
should be. It is a common mistake with 
near-sighted persons to maintain a fixed 
focus, keeping the eyes constantly on a 
distant point. Far from making the vision 
better, this often tends to produce tem- 



porary blindness over certain areas of the 
retina on either side of the fixing point. 
Black dots on a piece of cardboard will 
disappear and reappear in puzzling disor- 
der if the eyes are concentrated for even 
a short time on any one dot. Looking at 
one dot and then another in quick succes- 
sion allows you to see all of the dots with 
greater clearness. Fixing your eyes in- 
tently on a pencil held in the hands of an- 
other person, you cannot tell with any de- 
gree of certainty when another pencil, a 
few inches distant from the first, is brought 
to a position even with the first one. But 
by focusing your eyes on one pencil and 
then on the other, you can easily judge 
the distance and-tell the person to move 
the pencil this way or that until you see 
that they are equidistant from your eyes. 
Muscular balance of the eyes plays an 
important part in the distance-judging 
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test just described. Without perfect bal- 
ance, the whole test "goes haywire." There 
are six little muscles that control the 
movements of each eye. They are so deli- 
cately balanced that they cause the eyes 
to act in unison to see but one object. 
When the eyes are not properly balanced, 
either you see double or else make a con- 
stant effort to maintain single vision. The 
necessary effort to attain single vision 
causes eye fatigue, headaches and the 
dancing black spots of partial blindness. 

You can easily judge whether you have 
perfect ocular muscular balance by a very 
simple test. Take a small round bottle 
and paste a gummed label around it after 
first cutting out a portion of the label to 
form a narrow slot on opposite sides of 
the bottle. Fill the bottle with red liquid 
of any kind and cork it tightly. Now, 
with both eyes open and the slot in the 
label opposite the right eye, as shown in 
the top photographs on page 249, fix your 



gaze on a candle flame or electric bulb at 
a distance of twenty feet. With the bottle 
held horizontally, you will see a vertical 
streak of red light. This streak should 
pass directly through the candle flame, as 
at B, if your eye muscles are perfectly 
balanced. Holding the bottle vertically, 
the streak should pass directly through 
the flame, as at A. If the streak is above 
or below in one position, or, to either side 
in the other position, your muscular bal- 
ance is imperfect. In almost every case, 
a slight abnormality is revealed. When 
the deviation is so great that the eyes can- 
not overcome it, double vision, as indi- 
cated in the central photograph, results. 
Working the muscular-balance test in an- 
other manner, you will see double if your 
eyes are normal. Looking through a hole 
punched in a piece of black cardboard at 
a pencil or other object some distance be- 
yond, you will see two holes in the card 
instead of one. 





second. The tremendous powf 
lights all lamp bulbs within forty' 
feet, cooks food in a few seconds- 
and raises body temperature one' 
degree per minute, also causin^:^^ 
exhilaration in the human sub- 
ject if too long exposed. — 



GASOLINE CUTTING TORC 
IS SAFER AND CHEAPER 

Gasoline fuel is employed in 
cutting torch just placed on the 
market that is said by its makers 




Courtesy Westinghouse Electric and Mfg. Co. tO rcduCC COStS, prOmotC Safety \ 

the shop. The torch is fitted witH _ > 



Demonstrating Wireless Light Capable of Illuminating Bulbs for operators and save Space 
Forty Feet Away or Quickly Cooking a Meal 



WIRELESS LIGHTS UP A BULB 
0^ FORTY FEET AWAY 




a self-generator that turns the gasolin 
into vapor, after which it is mixed with 
oxygen and ignited as in the usual typ 
of oxyacetylene tool. Tests show that on^ 
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(^'""' Light from an ordinary electric bulb, 
without any wires connecting it to gei 
erator or power line, recently was demon- 
strated in the power-tube laboratory o1 
the AVestinghouse Electric and Manufac- 
turmg company. All that is necessary is \3l 
for the bulb to be placed in the ultra-high- 
equency field produced by a standing 

ave oscillator sending out 15,000 wattso> /\ '•generating ^H9,'/,'St- high PRtssu re valve 

rr., . >^ i Sr. V PILOT TIP ^^OLiNt. oxyee^, ysi^Q^fi. 
rom an antenna. 1 he power comes in^ |g:s;fe'::. , c 

the form of radio waves, three meters _ , . , _ . ^ „ i„T^'~^ 

. . Construction of Cuttmg Torch That Burns Gasolme > "O 

long and alternating 100 million times a^ ^ andAOxygenlnstead/Of Acetylene Gas c — 
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badly rusted plate the gasoline-burning 
torch saves up to fifty-two cents per hour 
of operation. 
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BIRD 

PLANNED BY U. S. BUREAUo X 



WASTE LANE^(J 



Bird sanctuaries will be built on waste 
land in every state, under plans of the 
U. S. bureau o f_Jjjolo^c al surv ey^o^ the 
departnient of agricuhurcT Thousands of 
acres of non-productive land will be used 
in this manner, while 1,796,000 acres' al- 
ready have been surveyed in the govern- 
ment's move to conserve wild life. Bird 
refuges and bag limits are the only means 
of preventing extinction of ducks, geese 
and other migratory birds. Six sanctu- 
aries have been established, while nine 
more states have passed legislation allow- 
ing the government to establish preserves. 
Forty states now have such laws, with Ar- 
kansas, Idaho, New Hampshire, Penn- 
sylvania, Tennessee, Utah, Vermont and 
Washington yet to join the movement. 





With This Truck One Man Can Handle the Largest 
Outboard Motor Alone 

HAND TRUCK FOR BOAT MOTORS 
MAKES HANDLING EASY 

Outboard motors are handled easily by 
using a hand truck now on the market. A 
wedge-shaped board, to which the motor 
can be securely attached, is fastened on 
the handles of the truck, thus enabling 
one person to move the largest outboard 
without any difficulty. 



CLOCK HANGER ON WALL PLUG 

KEEPS WIRES HIDDEN 43 

Combining with it a mechanical sup- 
port for the electric clock, an electrical 
wall-outlet plate has just been developed 
that assures neat appearance. The plug 
cap is fitted with a metal hanger and is re- 
cessed so as to fit flush, allowing the clock 
to hang flat over the outlet with the con- 
nection and receptacle fully concealed. 



"BEEHIVE" PLACED IN FURNACE 
CUTS COST OF FUEI^^^^i^ 

Made of a re- 
fractory material 
that is guaranteed 
to stand 3,200 de- 
grees of tempera- 
ture without burn- 
ing, a "beehive" 
fuel saver has been 
developed for the 
coal-burning fur- 
nace. Manufactur- 
ers of the device 
argue that the or- 
dinary coal fire is 
only about fifty per cent effective because 
sufiicient oxygen never gets through the 
fuel bed to cause thorough combustion of* 
the gases above the fuel level. The bee- 
hive saver is built in the shape of an 
inverted cone with vents in the sides 
through which the air can flow. Air is 
drawn upward into the cone, preheated 
there, and enters the combustion chamber 
at a temperature making quick ignition 
possible. This places enough oxygen above 
the fuel to ignite the smokv gases, which 

/ jw. •I ll * ' 1 J Wall Hanger and Plu? for Elec trie Clock That Keeps 

MnT»nly would pass out unbu/ned./; , AH Jlonnecting WireJ dut of tight 
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How to Avoid the Tricks of the Pickpockets 




Upper-Left Photo Illustrates How a Pickpocket and His Confederate Operite; Right, Dummy on Which 
Pickpocket Practices; Lower Left, the Obliging Victim Is Being Robbed Right, Lifting a Ring 



Whenever you are in a crowd where 
pushing and jostling is likely to pass un- 
noticed, you become a potential prey for 
the pickpocket, and you can best thwart 
this type of thief by recognizing his meth- 
ods and being on the lookout for them. 
To ply his trade successfully, the pick- 
pocket must not only have agile fingers, 
but he must maneuver you into a position 
where you are likely to be unsuspicious 
of his actions. Pickpockets often work 
alone, but usually they operate in pairs. 
On a jammed street car or elevated train, 
for instance, one of them may spread a 



newspaper in such a way as to hide his 
hands as he lifts your watch from a vest 
pocket. Once he has the timepiece, he 
passes it immediately to a confederate 
standing at his elbow, so that even if you 
were to miss the watch and suspect him 
because of his proximity, you would not 
find it on him. It is also well to beware 
of the stranger who asks for a match and 
then allows you to hold it for him while 
he bends for a light. While your interest 
is centered on holding the match to his 
cigaret, the pickpocket's interest may be 
concentrated on a watch or purse in your 



coat or vest. Undue jostling in a crowd 
is likewise to be viewed with suspicion. 
One pickpocket may distract your atten- 
tion with a push while' his companion ex- 
tracts your purse as you glare at his con- 
federate. Sofne pickpockets undergo a 
strenuous period of practice with a dum- 
my on which they try their skill after fit- 
ting it with a system of bells which ring if 
they make a false move. A variation of 
the pickpocket's game is to enter a jew- 
elry shop and ask to see watches and 
rings. After inducing the salesman to 
bring out several items, the thief pretends 
interest in one piece, attracting the sales- 
man's attention to this while withdrawing 
a more valuable item from the display. 

CLOTHES CONTAINER FOR AUTO 
ATTACHES TO ROOF OF CAR 

Clothing can be kept fresh and un- 
wrinkled while on an auto trip by placing 
it in a bag that holds more than a large 
suitcase and is attached to the roof of the 
car where it is out of the way and takes 
up little needed space. The bag has hang- 
ers at each end and can be removed from 
the car or left packed for any period of 
time without damage to its contents. For 
easy handling, it can be folded to half its 
size. All openings are fitted with hook- 
less fasteners, and any article can be re- 
moved without disturbing others. The 
container attaches to eyes placed at front 
and rear inside the body, and is held firm- 
ly in place by a turnbuckle adjustment, 
three rods passing under it to give sup- 
port. Only a few minutes are needed to 
install theJlxturci, 
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Blueprints Can Be 
Filed Vertically for 
Reference, or Easily 
Removed if Needed; 
Each Holder Has a 
Capacity of 200 Sheets 



BLUEPRINTS FILED VERTICALLY 
ON SWINGING HOLDERS 

Vertical filing of large sheets, such as 
blueprints, tracings and maps, now is pos- 
sible with the introduction of holders 
which swing out when the blueprint is de- 
sired. The units are interchangeable so 
that it is possible to start the file with a 
single holder, with capacity of 200 sheets, 
and to build up to indefinite limits merely 
by adding more units. The holders are 
made for all sizes of sheets and can be 
placed on walls, tables, in cabinets or 
closets. Sheets are attached to a holder 
by punching or gumming to punched 
strips. Sliding keepers lock the paper- 
fastener prongs, enabling speedy removal 
or addition of sheets. The holders slide 
on a track formed by hanger arms which 
are swiveled to allow swinging out for 
^^pection or removal of prints. 



Cor 



I 




254 



Cor 



■aterial 



o/DOI 




Above, Serving Tray 
Shaped Like a Palette 
with Recesses for Glass, 
Ash Tray and Sandwich; 
It Is Easily Held in One 
Hand. Hence No Table Is 
Required for Serving; It 
Is of Plywood and Comes 
in Colors 



Right, Spoutless 
Teapot of Heat- 
Resisting Glass 
with a Lid and 
Handle of Chro- 
mium ; There Is an 
Opening in the 
Lid and a Special 
Curve to the Lip 
to Insure Dripless 
Pouring 




These Are Not Toys, but 
Tiny Garden Tools for 
Cultivating Potted Plants 
in the Home 





Bridge Scorer and Pad with Adjust- 
able Slides to Record the Bid, the 
Suit, the Doubles and Redoubles, 
and the Dealer 
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HOW TO FIND THE STRENGTH 
^^^L^ OF A ROPE 

Every one uses rope, which in its hroad- 
est sense includes all kinds of string, 
twine and cable. So, the industrious house- 
wife, as she balls up the odd bits of vari- 
ous sorts of string becomes a co-worker 
with the boatswain of the mighty battle- 
ship as he lays out his great hawsers, more 
than 900 feet in length. Both are work- 



ing with 



the one tiling that has made it 



Placing Valve Tins in a Hardening Machine Which Is 
Controlled by an Electric Eye 

ELECTRIC EYE HELPS HARDEN 
STEEL FOR VALVES 

By recognizing various color changes 
in steel during heat treatment, a photo- 
electric cell has been made to regulate the 
tip hardening of valves. A valve is placed 
in the hardening machine and electric cur- 
rent is passed through the tip. When the 
tip is at the proper heat, the cell shuts otY 
the current and drops the valve into a 
quenching bath. 



possible for man to triumph over and be- 
come master of the animal world, for 
without that little spark of genius which 
first recognized the power that lay within 
the crude bits of forest string — small vines 
— the world might yet be in the dark ages 
of countless centuries ago. Rope is made 
of the vegetable fiber of plants and ranges 
in size from the finest thread to the large 
manila hawsers, fifteen inches in circum- 
ference, strong enough to lift a weight of 
more than sixty tons before it breaks. 
However, very little rope of this size is 
used, since a wire rope, two inches in di- 
ameter, has a breaking strength of over 
140 tons. Manila rope leads in all (iualilies 
except strength; hemp, or white rope as 
sometimes called, being somewhat 




DRIP FROM SCHOOL INK BOTTLE ^ 
IS STOPPED BY SIPHON 



It is 

the stronger. Manila is smoother, more 
pliant and ofifers greater resistance to de- 
cay due to the fact that it absorbs very 
little water in comparison with hemp. To 
find the strength of a piece of rope, open 
up the end and count the threads which 
you will find to be six, nine, twelve, fif- 
teen, and so on. For each thread the rope 
V will lift 100 pounds, but if .you want it to 
^ last a reasonable time, from fifteen to 



Waste of school ink is eliminated by a 
lass container w iih a dripless siphon now 
the market. 



The siphon 
provides a 
steady flow of 
ink from the 
"-cicontaincr to the 
^individual b ot- 
itic as long as 
^t h e bulb is 
.squeezed, but 
ops the flow 
tantly when 
the operator's 





twenty pounds to the thread is correct. 
For larger size rope, its circumference 
squared and multiplied by 150 gives its 
working load in pounds. There are other 
ways of arriving at the same thing by a 
more complicated calculation, but the 
)()ve method is sufficiently accurate. 
Rope deteriorates rapidly if stowed away 
wet or in a damp place, or if exposed con- 
"^tinuously to heat. — John Donald Thomp- 
V"^son, Chief Boatswain, U. S. Navy. 



Magazine does not 
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publish the name of the maker or seller of 
^ any device described in its pages, but this 

be furnished free 



finger is removed from an air venlj in tlie^ information will lie turnisliefl tree upon 
siphon. ^ r \ < xl application to our Bureau of Information. 
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Fake Radio Truck Bluffs Unlicensed Fans 



In England, where the owners of radio 
sets are required to pay for licenses to re- 
ceive broadcasts, so many attempts were 
made to evade this regulation that the 
British authorities recently launched a 
campaign against unlicensed listeners. A 
truck, fitted with a formidable array of in- 
struments and a shiny swivel aerial on the 
roof, was hauled through the streets, mak- 
ing frequent stops while a crew of men 
twirled the dials and twisted the aerial. 
Frightened by the activities of these radio 




Views of Radio Truck Containing Fake Apparatus Which Frightened British 
Listeners into Buying Licenses, and One of the Investigators 



sleuths, 80,000 persons who had been us- 
ing receivers without licenses hurried to 
obtain them. At the close of the cam- 
paign, the London Express told that the 
truck was a fake and could detect noth- 
ing. The hoax was intended only to scare 
set owners to buv their licenses. . 

a a ^ M . 

COAL USEFUL AS A FERTILIZER 
TO STIMULATE PLANTS 



Coal in small doses may find wide us 
as a fertilizer because it exerts a stimula 

ing ^ction on plants, causing them Xo yny tard growth, it was/rfound. fj 



crease their yield by more than one- 
fourth. This is the conclusion of Dr. 
Franz Fischer, German authority on coal 
and its uses, who increased the yield of 
tobacco plants by using dissolved brown 
oal as a fertilizer. Scientists cannot ac- 
ount for this stimulating action as they 
lave discounted the possibility that tkfi^-^,^ 
coal might be a source of carbon and the"^ 
suggestion tliat mineral substances in the V 
coal might act as fertilizers. While pul- 
verized brown coal may speed up plant 
growth, subsoil strata of brown coal re- 
tard growtji, it w^s^fou^d. fj / / M 
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Base for Cradle-Type Telephone; It May Be Mounted 
on Wall or Set on Table 



COMPACT CRADLE-PHONE BASE 
FOR WALL OR TABLE 

Cradle telephones may be placed on 
walls where they are out of the way by 
the use of a holder containing recesses for 
the mouth and earpieces. The switch is 
so arranged that the weight of the phone 
will open the circuit whether it is in a ver- 
tical or horizontal position, so the holder 
is suitable for table use too. 



AIR "BOMBS" MAY HATCH CHICKS 
"^N TWENTY-FOUR HOURS 

Poultry farmers of the future may be 
able to hatch chickens in twenty-four 
hours instead of twenty-one days by us- 
ing an air "bomb," or compressor cylin- 
der, instead of an incubator. This is the 
prediction of gas experts of the I mperial 
Co llege of S cience, Lo ndon, wffo took a 
" •"at out ot the book of daily experiences 
of deep-sea divers to aid them in hatching 
eggs. Divers in deep water work under a 
high air pressure, equivalent to that of the 
water above them, compressors forcing 
air down to them from the surface. In 
the process of working under water, the 
diver's blood becomes impregnated with 
bubbles of nitrogen gas, so he ascends 
gradually to get rid of the nitrogen, or 
else decompression takes place in a cham- 
ber above, at safely graduated periods. 
The divers' experiences suggested to a bi- 
ologist that eggs might be hatched more 
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quickly if submitted to similar conditions. 
Experimenters first tested frog spawn by 
placing it in a steel cylinder at a pressure 
about fifty-two times as high as normal 
atmospheric pressure. This was main- 
tained for twenty-four hours at a temper- 
ature normally required for hatching the 
eggs. When the tadpoles hatched, they 
were placed in water to "decompress" 
them, and, while injured by this rough 
and ready method, they managed to live 
three days. Next a dozen hen's eggs were 
placed in a steel compressor at a tempera- 
ture of forty degrees, and the air pressure 
was raised to one ton per square inch. It 
was expected that the egg shells would 
collapse, but strangely enough, they did 
not, the shells apparently having been 
porous enough to allow a percolation of 
air through them to equalize pressures. 
This method was found to speed up hatch- 
ing, but, as in the case with the diver, a 
method of "deflating" the chicks was nec- 
essary. This was accomplished in a si^e- 
cial tvp^ of decompression chamber. 

MAP STANDS FOR LARGE PARKS 
AID VISITING TOURISTS , .. 

Large parks in strange cities often cause 
tourists difficulty because they are unable 
to find their way about, but R ock Cre ek 
park in Washington, D. C, has solved 
this pr o Ty fe l ir - by - inotalUng ^ ig outdoor 
maps directing visitors to the points of 
interest. These map are placed in frames 
under glass and rest on |-ustic stands. 
Strangers consult the maps when con- 
fused instead of inquiring of park officials. 
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IN the whole field of conjuring, 
there is no more popular di- 
vision than impromptu ma.s^ic. 
And small wonder. Not only do 
these tricks require no previous 
preparation or special apparatus, 
hut the actual workinj^s of the ef- 
fects are usually quite simple — 
an important consideration to 
that vast army of would-he en- 
tertainers with little time for 
practice. 

Try this: Take an ordinary 
kitchen match and cut off the 
husiness end, leaving' ahout one- 
eighth inch of wood. Remove 
the drawer from a penny box of 
matches. Put the cover on a ta- 
ble. Put the match head on the 
cover. Now, holding the drawer, 
open side down, in your right 
hand, you can very easily brush 
the match head off the cover and 
onto the table, imprisoning the 
head under the box. In perform- 
ing the stunt, you go through this 
movement twice, but the third 
time you lift the drawer to show 
the match head — and the thing 
isn't there. Vanished completely. 
All because, in sliding the match 
head off the box, you allowed a 





Above, Using a Matchbox to Make 
a Match Head Vanish: Below, 
Tearing a Double Thickness of 
Cellophane 

tiny bit of the wood to 
project beyond the draw- 
er. The result is that the 
match does a fancy somer- 
sault backward through 
the cover, ending up in the 
palm of your hand or in 
your lap. 
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If you are a cigaret or cigar smoker, 
you have probably noticed long before 
this that the new cellophane wrapping is 
an exceedingly tough fabric. Double 
a piece and try to tear it. Hand it to the 
strong man of your crowd and acquaint 
him with the general idea. May be he'll 
tear it ; may be he won't. At any rate, he 
should register great surprise when you 
gently tear the tissue with effortless ease. 
And how do you do it? Simple! You 
prepare for the demonstration by punch- 
ing a few holes in the cellophane with a 
pin. On removing the wrapping from the 
pack, you tear the cellophane (quite sim- 
ple with a single thickness) and hand the 
unprepared half to a spectator with the 
request that he double it and try to tear 
it in half. While he is busy doing this, 
you casually crease your half of the paper 
so that the fold comes directly on one of 
the pinholes. And there you are! Tear- 
ing at the pinhole, the thing fairly melts 
away. 

Here's one with cards : The performer 
fans the deck and requests a spectator to 
take a small bunch of cards, not over ten, 
from the center of the deck. The specta- 
tor is to count these cards, note the card 



on the bottom and then place his packet 
on top of the rest of the deck, which is 
held by the performer. The latter does 
not know how many cards were taken, 
nor the bottom card of the packet, yet, 
after counting out a number of cards on 
the table, he instantly turns over a card 
which shows the number of cards taken 
and then turns over another card which 
proves to be the one selected. But it's so 
very simple. Starting out, you have a se- 
ries of cards from ace to tenspot arranged 
on top of the deck. Now, regardless of 
how many cards the spectator takes, the 
eleventh card will always show (by the 
number of pips) how many cards were 
taken. Thus, in the illustration on this 
page, the spectator has added five cards 
to the top of the pack; and the eleventh 
card shows a fivespot. If he had added 
six, the eleventh card would be the six- 
spot, and so on. Does that clear it up? 
You simply count out about eighteen 
cards on the table. Turning over the 
eleventh card, you immediately call out 
the number of cards taken, and then, 
knowing' the number taken, you can eas- 
ily count from the beginning of the row 
and turn up the selected card. 




By Having a Series of Cards from One to Ten on Top of the Deck, the Performer Can Easily Tell the Num-" 
ber of Cards Removed by a Spectator and Name the Bottom Card 
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Drawings in This Col- 
umn and in Center 
Show How a Loop of 
String Is Made to 
Slip off Spectator's 
Finger by a Few 
Moves 






Removing Loop of 
String within Another 
Loop: 'Below, Why 
You Can't Make a Six 
Like the One on Your 
Watch 




At Top of Page Is a Trick with Three Water Glasses 
That Looks Easy When the Spectator Sees It, but 
Is Not So Simple When Tried 
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An Easy Coin Trick; the Dime Drops from under a 
Handkerchief into the Trouser Cuff 



For some real fun, try turning the tum- 
blers. Like this : The performer arranges 
three tumblers on the table, placing two 
upside down and the third upright. The 
big thing is to make exactly three moves, 
turning over two tumblers at each move, 
and on completion of the round have all 
the tumblers mouth up. The performer 
does it easily, but the spectator fails every 
time. Why? Consider the illustration on 
page 261. Notice that the top row of 
glasses are "arranged with the end tum- 
blers mouth down and the center tumbler 
mouth up. From this position, you can 
turn all of the tumblers mouth up in ex- 
actly three moves by turning No. 1 and 2, 
then No. 1 and 3, and then No. 1 and 2 
again. 

There you are. Turning over the cen- 
ter tumbler and leaving the end ones 
upright, you invite a spectator to try it, 
but even if he were to repeat your moves 
exactly, the thing would be impossible. 
By watching your chances and stepping 
in whenever the tumblers are in the cor- 
rect position, you can keep the fun going 
for some time. 

Here's a loop that won't stay put. You 
loop it over a spectator's finger; you make 
a little twist or two, and, presto! it's off 
again. (See the left-hand pictures on page 
261.) Notice that the string has been 
looped over the spectator's finger, and 
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that the performer makes his first move 
by inserting his forefinger between the 
two strings, pulling the far string over the 
near one. Next, the hand is turned over 
to allow the thumb to enter the loop next 
to the spectator's finger. The rest really 
doesn't matter. If you will make these 
two moves and then place your forefinger 
on top of the spectator's forefinger, you 
will find that the mere action of disen- 
gaging the thumb will cause the loop to 
come free, as in the center photo. 

A good stunt to follow the loop trick is 
shown in two of the right-hand pictures. 
You start by tying a small loop in a piece 
of string; then tie the ends of the string 
together with several good knots to pre- 
vent the small loop from getting away. 
But it does get away. After the specta- 
tors have given the thing up, the perform- 
er covers the string with a handkerchief, 
and, by simply pushing the single knot up 
to join the others, causes the small loop 
to vanish. And they call it magic ! 

Here's something worse: Tell your 
friend he is very unobserving. Tell him 
he has a watch which he has looked at a 
thousand times, yet you wager he does 
not know the style of the numerals. "Are 
they Arabic, script, Roman or what — I 
ask you. Here take this pencil. Try to 
draw a number, say the numl)cr '6,' like it 
is printed on your watch." Ho, hum! At 
any rate, you can readily appreciate that 
this is a very diflicult stunt, for the aver- 
age watch has no numeral "6," this space 
being taken up by the second-hand dial. 
But don't get the idea you knew that all 
the time. You didn't. 

This is a good way to get rich. First of 
all, you borrow a dime. Then, you very 
nonchalantly ask the lender if he would 
pay a dime to see a really good trick. 
Yes? All right. Then you proceed to 
make the dime vanish. You place it on 
your knee. You cover it with a handker- 
chief. You draw the hanky tight to show 
that the dime is there. You grip the dime 
through the handkerchief and lift it up. 
You gently waft the hanky to and fro. 
You tell the spectator thanks for the dime. 
Of course, no decent spectator will ever 
suspect that you gently flipped the coin 
forward after covering it with the hanky, 
letting it slide down your trouser leg and 
into the cuff. 
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Sap stain or "blue stain" "and mold, 
causing estimated annual losses of about 
$10,000,000 through depreciation of air- 
dried lumber in storage, may now be pre- 
vented by a chemical-spray treatment for 
pine and certain hardwoods. The pre- 
ventive has been tested in more than a 
hundred mills and has proved successful 
in maintaining the bright, natural appear- 
ance of pine, sap gum, black gum, yellow 
poplar, magnolia, and other woods. It 
may be applied by dipping, if preferable. 
The cost of treating average lumber is 
found to be about twelve cents per thou- 
sand board feet. ^ / 

— ^ — a^^^^ 

THIS SIGN BREAKS UP LETTERS 
AND REASSEMBLES THEM 

Advertising signs in which the letters 
and words fly to pieces, and then reassem- 
ble to form the original message are being 
used in Europe, where the motion in- 
volved has been found to attract much 
attention. Such signs consist of boards 
with revolving disks, the letters or pic- 
tures being painted on the boards and 
(Jisks while they are in one particular po- 
sition. When the disks are made to re- 
volve, the letters appear to fly to bits, but 
reassemble again when the disks return 
to their original positions. 



Electric Hot-pdg 
Cooker That Tiirfis 
Out Hot Buns in 
About Two Minutes 




ELECTRICITY COOKS "HOT DOGS" 
AND HEATS THE BUNS 

Wiener sandwiches are heated ready to 
eat in less than two minutes by an elec- 
tric cooker now being offered which pre- 
pares five "red-hots" at a time. The cook- 
er consists of a metal tray with prongs on 
which the buns and meat are impaled, the 
wiener completing the circuit. 




FEATHERS GET HUES FROM SUN / 
A BY REFLECTING LIGHT A 3 7 / 



The Lett 



(X^^ To a considerable extent, the rainbow 
hues of the pheasant's feathers are rain- 
O)ow colors in fact, for they are due large- 
N ly to reflection of light from transparent , 
J substances in the feathers, just as the rain- '^"^^ 
J bow is due to reflected light from trans- ]4f(f^'C-t^ 
^parent raindro ps. Dr. St anleyjCL_Ball, of ^ 
oithe Peabody museum,_Yale TT ni'vpr'sitv, ^^^^ 
'C/found the iridescence of such featheiXis 
determined partly by the shape and/'posi- 
-^tion of the barbs, partly by the potion of 
the light source, and partly by t^e position 
~-()f the observer. This does nqt^mean that 
o feathers have no colors o/ their own. 
^ There are plenty of pigrpt'ent bodies in 
^parts of the feathers, but the real "show" 
of a bird's plumage is^mostly a matter of 
reflected light. 



Sign Fly to^Tteces and Reassem- 
ble; the Figures Are on Revolving I>{skEs 
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Steel Backing 
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:k Makes Better House 




Steel reinforcing for brick-veneer con- 
struction that not only provides water- 
proofing, insulation, vermin and fire re- 
sistance, soundproofing and economy, but 
also employs only standard building meth- 
ods and materials, now is available for the 
home builder. Ordinary brick-veneer con- 
struction leaves a space between the brick 
and the sheathing, which it is now be- 
lieved, causes a draft, actually conducting 
heat or cold. In the new system, the wall is 
studding framework as usual, but on the 
outside of it a welded two-by-two-inch 
wire-mesh reinforcement with a heavy pa- 
per backing is nailed, replacing sheathing 
boards. The bricks are laid one inch away 



tion may be placed from the inside by 
pressing it between the wood studding. 
Interior walls and ceilings then are lathed 
with two-inch wire-mesh paper-backed 
lath, a base and reinforcement for interior 
plaster. This interior construction not 
only eliminates all lath, joint and stud 
marks, retards sound, prevents infiltration 
of moisture and air and greatly reduces 
the tendency to crack, but adds strength. 
The entire home thus is wrapped in effi- 
cient insulation and incased .in a network 
of steel wire, which takes up strains and 
stresses in every direction. 



MOSQUITOES TRAVEL BY PLANE 



from the reinforcement, and the space is ^ ▼TvxTT-k hk-c^-ki k n-n^ ittt'att'tt 
. , , ' ^111 /T 3 3'' AND MENACE HEALTH 

grouted with regular mortar as the brick^*-*^ 



are laid. The outside wall, when complet- 
ed, then becomes a monolithic reinforced 
slab of brick and masonry. The reinforced 
wall is the same thickness as the ordinary 
one while the structural strength is great- 
er and heat-resisting characteristics are 
considerably better. After the outside 
walls arc finished, a mineral-wool insula- 



Mosquitoes hitch-hiking rides on air- 
planes from South America can bring the 
virus of yellow fever into this country, 
but the danger is small if the planes are 
treated to destroy their free passengers. 
This conclusion has been reached by the 
public health service w hich has made a 
study oTinosquito Ifiranspbrtation by plane. 
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Investigators put stained mosquitoes on- 
to planes leaving San Juan, Porto Rico, 
and received a certain number when the 
ships arrived at Miami, 1,250 miles distant, 
the same day. From these tests it was 
estimated that about onc-fiith of the mos- 
quitoes boarding an airplane might be ex- 
pected to stay with the ship on a trip of 
1,000 miles or more, despite the repeated 
landings, opening of doors, hatches and 
windows, and the refueling, loading and 
unloading that might take place. Under 
normal conditions about airports, heavy 
infestation of planes would be unlikely, 
but even one infected mosquito might be 
the means of starting an epidemic of fever, 
it was pointed out. It is not difficult, 
however, to treat airplanes so as to de- 
stroy any mosquitoes aboard. 



RUBBER BULBS USED AS "CUES" 
IN PUFF-BILLIARD GAME 




a 




SHARPENER HONES AND STROPS 
SAFETY-RAZOR BLADES 

Safety-razor blades are honed and 
stropped in a single operation with a 
sharpener which produces a hollow- 
ground cutting surface like that on 
straight-edge razors. The sharpener in 
general appearance resembles a tiny lawn- 
mower, with a wheel at each side and an 
abbreviated handle. As it is moved for- 
ward, the combination stropper and hon- 
er, a fine round honing stone, moves from 
side to side against the blade, reversing its 
direction as it reaches each end. All reg- 
ular-size blades, both single and double- 
edged, are accommodated in one model. 



Miniature Billiard Game Played with Rubber 
Which Blow Cork Balls about the Table 



Bulbs 



Rubber bulbs are used as cues and a 
small cork ball replaces the ivory ones in 
a miniature form of billiards. Puff-billiards 
is played on a circular table containing 
four pockets. There are four players and 
each manipulates one of the rubber b-ulbs 
attempting to keep the light cork ball 
from entering the pocket he is protecting. 
Score markers arc mounted on the rim of 
the table. 





LIVER CONSERVES BODY'S HEAT 

BY TAKING UP WATER c>( ;2 d 3 3^ 

At the onset of a fever or when the body 
is chilled, the liver saves heat by storing 
'«\up water. This new function of the organ 
^was discovered recently by^.Dj:L^Henry G. ^ 
_ Harboun of Yale University. T he onset 
^t leverThe explained, resembles the re- 
' action of the body to cold, the shivering 
or chill producing extra heat which is 
saved by withdrawal of most of the sur- 
face circulation. When fever is produced, 
the blood becomes more concentrated 



"^^^ and loses part of its water content, but at 
T the same time the water content of the 
liver increases. Since the principal way 
3 in which the body loses heat and becomes 
cool is by evaporation of water, Doctor 
^ Barbour reasoned that the liver takes up 
the water lost by the blood at the start of 



Safety-Razor-Blade Sharpener Which Produces a Hol- 
^ow-Ground Cutting Surface on Arur Blade 



fever, thus saving heat for the body by 
preventing its dissipation through water 
loss ftnd ev^porati^n.^ 
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Above, Sketch of a Junk That Was Grounded in Search for Pirate 
Queen; Below, Taking Powder from a Magazine 
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PIGHTING the bloodthirsty 
Chinese river pirates who 
recognize no nian-macle law and 
regard human life as a joke is one 
of the major jobs of Uncle Sam's 
Yangtze patrol. Six American 
gunboats travel daily back and 
forth along the 1,000 tortuous 
miles of the Yangtze between 
Nanking, capital of China, and 
Chunking, deep in the interior. 

Sailors, policemen, detectives, 
protectors of the life and proper- 
ty of all nations — such are the 
Yankee bluejackets who work 
where romance beckons, death 
threatens always and action is 
demanded. Almost unbelievable 
in their cruelty and acceptance of 
medieval pirate methods are some 
of the recent acts of the river 
bandits, according to official rec- 
ords of our navy and state de- 
partments. 

Plundering merchant ships of 
all nations of untold millions an- 
nually, forcing many of their vic- 
tims to walk the plank, and hold- 
ing others to ransom up to $500,- 
000 for a single individual, these 
ruthless pirates possess remark- 
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able cunning; so much 
so that in the past they 
have been almost im- 
possible to identify, let 
alone catch or bring to 
justice. When some un- 
fortunate vessel strikes 
a rock, whenever floods 
spread a virtual reign 
of terror for hundreds 
of miles, or treacherous 
currents or gorges make 
a boat well-nigh help- 
less, the river pirates 
plunge from their hid- 
den retreats along the 
shore to pillage, despoil 
and murder. 

Assuming that the 
victim vessel is fairly 
close to shore, the ban- 
dits will assemble some 
twenty or thirty men, 
armed with old pistols, 
cannon or even stolen 
Whereupon their victims, helpless to offer 
resistance, must give in or die. Small 
wonder that the great powers, including 
the United States, Great Britain, France, 
Italy, China and Japan, maintain regular 
gunboat patrols along the river. During 
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rifles, cast-off 
machine guns. 



Typical Chinese Pirates Boarding a Vessel to Loot and 
Below, Reefing Sail on the Yangtze River 

the past year the merchant ships have suf- 
fered an almost unprecedented number of 
bandit attacks. As might well be expect- 
ed, China and Japan lead the other na- 
tions in numerical strength of armed ves- 
sels along the Yangtze, with the United 
States and Great Britain competing for 
second place. However, no nation has 
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more modern or more efficient equipment 
than our six regular gunboats and two 
"spares." When unusual emergencies 
arise, such as a devastating flood, or spe- 
cial pirate threat, these crack boats are 
augmented by destroyers from our Asiatic 
fleet. 

Few Americans know that our Yangtze 
patrol was established as far back as 1870. 
Today it is a regular subdivision of the 
Asiatic fleet. Its base is at Shanghai, with 
sub-base at Hankow. The gunboats are 
under command of Rear Admiral Yancey 
S. Williams. During normal times, the 
patrol protects American missionaries and 
traders who have established their posts 
along the river, and escorts American 
ships traveling its course, or places armed 
men aboard them for protection from 
raids by bandits. Nor does the patrol lim- 
it itself to safeguarding American citizens 
and their property. Under special order 
of the United States government, our 
gunboats go unhesitatingly to the aid of 
others who may be threatened with out- 
law attacks, for the patrol can go into 



remote stretches of the mighty river into 
which no other units of our fleet can 
penetrate. 

Again and again the vessels of the 
American fleet have aided the Chinese 
government in the maintenance of aids to 
navigation along the river. Bandits con- 
stantly are removing buoys and lights 
marking the channel, causing hundreds of 
commercial ships to ground upon dan- 
gerous shoals, where they are pirated 
easily. 

All the patrol ships are flat-bottomed 
and have lately been equipped with bul- 
let-proof steel. It has been found expe- 
dient to build the gunboats in three sizes, 
to fit them for duty on the three chief 
zones of the Yangtze. From Shanghai to 
Hankow, the river is open to navigation 
by ocean steamers for nine months of the 
year. From Hankow to Ichang, the river 
can be navigated only by smaller vessels. 
At Ichang, the treacherous gorges begin. 
Only especially constructed vessels can 
proceed up and down these rapids. 

The two largest gunboats, the "Luzon" 




American Bluejackets of the Yangtze River Patrol in China: These Yankee Sailors Constantly Patrol the 
River and Its Harbors to Protect Merchant Vessels from Pirates 
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and the "Mindanao," are about 198 feet 
long-, of 500 tons' displacement, and have 
a speed of sixteen knots. They have been 
fitted for flagship accommodations. The 
two patrol ships of intermediate size, the 
"Oahu" and "Panay," are some 180 feet 
long, of 385 tons' displacement, with a 
speed of fifteen knots. The smallest two, 
the "Guam" and "Tutuila," vessels as- 
signed to protect American interests in 
the gorges of the upper river, are about 
150 feet long, of 350 tons' displacement, 
and a speed of fourteen and one-half 
knots. Each patrol ship carries forty to 
sixty men, three officials and one or two 
three-inch guns with some machine guns. 

In traversing the gorges and rapids of 
the Yangtze, speed and immediate control 
are vital factors in safe navigation. The 
situation demands power combined with 
light draft in all ships. During the flood 
season, from May to November, the 
stream throughout its length tests the 
skill of the best seamen. This explains 
why all the patrol ships are steered by 
Chinese navigators. A rise of forty-eight 
feet overnight in the river during the 



Above, Yankee Gunboat near Foochow; Below, Gun- 
boat Convoying American Vessels on Yangtze River 

flood season is not uncommon, and in a 
twinkling, millions of people are left 
homeless. 

When the current becomes unusually 
dangerous, Yangtze "trackers," number- 
ing from fifty to 200, haul the vessels 
through the rapids. These Chinese live in 
villages along the gorges and their occu- 
pation has been passed down for centuries 
from father to son. It is a sight to watch 
these scores of well-built men, naked ex- 
cept for a loincloth, harnessed to bamboo 
towing ropes, bent double on the narrow 
trail hewn out of solid rock, laboriously 




© wide World 

their outlaw trade through necessity or 
sheer deviltry? At some time or other 
they may have helonged to a more or 
less organized unofficial army. Perhaps 
the rebels disagree, scatter and go hun- 
gry. Whereupon, needing food and prop- 
erty quickly, they resort to banditry. 

Once thus engaged, almost nothing stops 
them, for they know long stretches of ter- 
ritory so thoroughly that, when hard 
pressed by armed troops, they easily can 
lose themselves in some remote portion of 
China's vastness, there momentarily to 
simulate a life of peace and non-resistance 
until the representatives of law and order 
have left the vicinity. Aside from their 
common habit of hiding along the banks 
of the Yangtze to prey upon merchant 
vessels, many and varied are the ruses em- 
ployed by the bandits to board commer- 
cial ships and steamers in search of plun- 
der, money and ransom. 

Often, for instance, they will steal a 
vessel — frequently an innocent-looking 
junk — and deliberately force another ship 
upon the rocks, where, partially wrecked, 
the victim vessel, passengers and crew 
will be at their mercy. Another common 
system of piracy is for a group of bandits, 
well armed, to disguise themselves as pas- 
sengers and board a steamer. When once 
safely aboard, some prearranged signal is 
given and all of a sudden the robbers, sta- 
tioned at several strategic points on the 




Above, Typical Wreck Which Offers Pirates Chance 
for Pillage; Below, American Sentry in China 



pulling a heavy junk up the river. Who 
are these ferocious river pirates? Where 
do they recruit their numbers, which run 
well into the thousands, and do they ply 
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ship, flourish their weapons, and, if they 
deem it expedient, shoot to kill. 

A striking example of this took place 
some months ago on the British steamer 
"Haiching" when it was riding a remote 
stretch of the Yangtze. The exact num- 
ber of casualties is not known since some 
passengers jumped overboard, others es- , 
caped in one of the vessel's lifeboats, and^ 
still others perished by drowning. Uo^^'^C^ 
ever eight bodies were found, the known^^ 
wounded numbering twenty-three. For- 
tunately the attack finally was frustrated 
by the determined resistance of the cap- 
tain, ship's officers and crew. The pirates, 
who were between twenty and thirty all 
told, succeeded in setting fire to the shij) 
and it was due only to the timely arrival 
of three armed British vessels that the 
"Haiching" was saved from destruction. 

Women pirates are by no means rare. 
Recently a woman led a piracy on the 
steamer "Deli" while it was traveling from 
Hongkong to Swatow. Many passengers 
were wounded and three taken for heavy 
ransom. Then a party of bluejackets 
came to the rescue and escorted the ship 
back to Hongkong. . 

a :i JO V 

BUFFALO TURNS WATER PUMP 
TO II^IGATE RICE FIELD 

Rice fielasalong the banks of the Nile, 
in Egypt, are irrigated by wooden water 
wheels turned by bufifaloes. The animals 
are driven in a circle around a horizontal- 
ly placed wheel with teeth which engage 
the spokes of the water wheel, raising wa- 
ter to the level of the irrigation ditches. 
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DRY SHAVE IS NOW POSSIBLE , 
WITH ELECTRIC RAZOR 




Turned by Buffaloes. This Water Wheel 
Is Used for Irrigating Rice Fields along 
the Banks of the Nile 




@ Halbran 

How Dry Shaving Is Accomplished, Top, and Below, 
Interior Details of Electric Razor 

Requiring neither blades, lather or 
cleaning, an electric razor has been de- 
veloped by a pioneer in the field. It op- 
erates either on alternating or direct cur- 
rent and has but one moving part. The 
motor that drives it develops one-ninetieth 
of a horsepower and actuates a shearing 
plate that cuts the whiskers much like a 
hair clipper. The whole assembly weighs 
but eight ounces, and the manufacturer 
claims it is impossible to cut yourself with 
it. It operates by slight 
pressure against the face 
and sliding up and down. 
The motor has several 
unusual features. The ro- 
tor is laminated, and has 
neither windings nor 
commutator. Make-and- 
break contacts of tung- 
sten take the place of the 
commutator bars. 



([Chicago, with 604, has 
more hotels than any 
other city, but New York 
leads in number of guest 
rooms, with 126,632. 
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Central Arch of New Westinghous 

Time Between Pittsburgh and the East 

LONGEST CONCRETE ARCH SPAN 
NAMED "WESTINGHOUSE" 

Two hundred and sixteen feet above the 
stream, the new George Westinghouse 
.bridge soon will replace the old Indian 
trail to the west, spaniiing_tli£Livide Turtle 
Creek valley nea r ^ptftsb urglu^ It is the 
critical link in the yiewT^incoln highway 
cut-off, shortening time and distance be- 
tween Pittsburgh and the east. The im- 
provement, almost five and a half miles 
long, eliminates a hill with a nine-per-cent 
grade, dangerous curves and long the 
cause of much traffic congestion. The 
bridge consists of five reinforced-concrete 
arches, of which the central one is 460 
feet long and said to be the largest con- 
crete-arch span yet built in the United 
States. When finished, the total cost of 
the bridge will be about " - 

$4,500,000. 



^uents, such as gasoline, 
kerosene and lubricatin 
qUs, have been driven off. 
This residue is made ink) 
coke, and for every bar- 
rel of oil treated, chem- 
ists can recover from 
eighteen to 143 pounds 
of this fuel, which loor 
coal and is compose 
of ninety-five parts of 
carbon and five of hydro- 
g>Ttr-~J! l burn. 
completely, leaving virtu- 
ally no ash, and is regard 
cd as the purest form o 
industrial carbon avail 
"al)le in large quantitie 
It is used in the manu-^ 
facture of carbon elec- 
trodes, carbon brushes 
abrasives, ferro-alloys, 
steel, paints, illuminating 
gas, brick and lead pencils, for heating or 
chards imperiled by frost and for smo 
ing hams to give the meat a hickory flavor. 
The annual production in the United 
States is about 1,500,000 tons. 

a^2>/6 

PLANE THAT FLIES "BACKWARD" 
HAS ELEVATOR IN FRONT 

Giving every appearance of flying back- 
ward when in the air, a midget airplane of 
unconventional design is virtually with- 
out a tail and has its elevator on a pro- 
jection in front. The latter feature is said 
to guard against stalls, and a small wheel, 
far forward, protects against nose-overs. 
The cabin is back undej;- the wings, and 
the craft, which weighs only 450 pounds, 
is driven by a thirty-horsepower motor. 



orten Autoists' 




PETROLEUM COKE IS 
■J 1) EFFICIENT FUEL 

Coke made from petro- 
leum has been found to 
offer an efficient fuel for 
both industrial and do- 
mestic use. In the refin- 
ing of crude oil, a jelly- 
_ like residue remains after 

yX-i 1 i-i j.-^ Small Plane Virtually without a Tail and with Its Elevator 

Tlie more volatile COnstlt- Airjit Appears^o Be Flying Backward 



n Front; in the 
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Artist in Wood Carves His Figures from Life 



Characters encountered by the ar- 
tist in his travels have been carved in 
wood by Ej, n il J ajiel and exhibited in 
a San Fr ancisco nu iseum. Janel start- 
ed his work at tnc age of four, later 
coming to America from Sweden and 
working in lumber camps. Sub- 



The Artist with Some of the Figures He 
Has Carved in Wood Mostly from Mod- 
els Picked Out during His Travels 




jects such as a gardener, an accordion 
player, the depression apple salesman and 
an intoxicated man clinging to a lamp- 
post have been executed bv the artist. 

GOLD TRAPPED BY CARPET ISTAP 
IN LATEST SLUICE BOX 

Carpet or burlap nap traps ninety-eight 
per cent of the gold passing through the 
latest sluice box designed for plac- 
ing on the sand bars of Colorado streams. 
Fortunes in the shining fl<?tks, known as 
"flour" gold, are exparted to be taken 
from the sand by tli^^pparatus. Screens 
so fine that water will scarcely pass 
through them, a^ features of the sluice 
box. A rittle/i^oard of unusual design 
whirls the eold flecks and black sand in 
the second/ step of separation, sending 
them intq/a trough. A lining of carpet or 
burlap i/ used in the trough, the particles 
of gold/being held by the nap. 



the rustic cabin. One such vacation house 
was constructed in California, in which 
the living room has one wall of stone, in- 
casing a gigantic wood-burning fireplace, 
and the other three walls are finished in 
long shingles, nailed from top to bottoi 
with the thick end up, instead of IrcAn 
bottom to top with the thick end 
as is done in the case of a rooL 




SHINGLES FOR INSIDE FINISHING 
GIVE NOVEL EFFECT^ ^ ;L y !> 

^Shingles often can be used to excellent 
feet in interior finishing. Particularly 
this true in tli^ case jof the lo&hoiyTe or 



this true in tli£ case oi 




Cnurtcsy Cclotex Co. 

Shingle Interior Finish Gives the Walls of This Hunt- 
ing Lidge a Novel Appearance 
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ger from an unexploded charge 
literally evaporates within a short 
time. Hazards of transporting the 
explosive are eliminated, because 
butane and chlorate are stored in 
separate containers. Neither 
chemical alon^will explode. 

J 51 HO 

CLOUDY DAYS LIGHTER IF 
SUN IS PARTLY HIDDEN 



Daylight may be brighter when 
the sun is partly hidden than when 
the sky is clear. This is indicated 
by experiments with an automatic 
photographic recorder at Maiiji 
ba agricu ltural collegcl vVTien the 
^ sky is'co^vered with light clouds 
and the sun itself is out of view, 
the recorded illumination was 
^ found greater than in full sunlight 
in a cloudless sky. Thus, though 

Air-Conditioning Unit for the Home Which Supplies Warm Air \ cloud in front of the SUH might 

reduce light intensity by thirty- 
five per cent, this would be more than bal- 
anced on favorable occasions by the re- 
flecting effect of a cloud bank. Of course, 

when the unobscured sun was also rein- 
forced by reflecting clouds, the brightness 
was at a maximum. The apparatus con- 
sists of a photo-electric cell connected to 
a galvanometer. 



in the Winter and Cool during the Summer 



WARM OR COOL AIR FOR HOME 
DELIVERED BY SAME UNIT 

Warm or cool air, as required, is deliv- 
ered by a compact air-conditioning unit 
f.or the home recently developed. This de- 
vice, about the size of an ordinary fur- 
nace for a small home, is adaptable to 
straight air conditioning or a combination 
of air conditioning and radiator heating, 



so that it is, in fact, equally available for EMBOSSER PRINTS YOUR NAME 

heating the house in winter and cooling it Ol^^'S^Q IN GOLD LETTERS 

. in the summer. Personal property may be protected 

V ' against! theft by stamping the owner's 

. .. EXPLOSIVE FROM NATURAL GA^^name in gold or colored enamel with a 

. [\-\% IS SAFE AND CHEAP ^pocket-size embosser now on the market. 

f\ ^ . 1 1 r u K^^Name and address are deeply imprinted 

V • Butane, a simple compound of carbonlif , ^ , r j r 

, , , tf 1, u- J -..1 ^ and cannot be removed, 

and hydrogen, has been combined with-^ 

sodium chlorate to produce a new power-^ 

ful explosive which eliminates much dan-^JJ 

ger from blasting operations. By com-«^ 

pressing wet natural gas over oil, the bu-"X. 

tane is produced at low cost, while the< 

sodium chlorate also is cheap. A Los An 

geles chemi 



prepares the^ explosive b\M 
soaking iiT butane a simple cartridge 
crystallrfie sodium chlorate. The standard 
electrical apparatus is used in detonatinig^ 
the /harge, but if an hour or more elapses^ 
before the cap is fired, it is harmless be*»5 

cause the butane has boiled away. This^ „ . , 

1 c ^ £ u^ ..1J ^ Personal Property May Be Embossed m Gold Letters 

increases safety of blasting, since the dan-(^ with This Handy Vest-Pocket Outfit 




Photos Taken in the 



T^IFTY famous men, sittling in a pitch- 
black room, heard a /voice say, "Sit 
still, gentlemen ; you are pow being pho- 
tographed." 

Zz-z-zii-ippp — one secoiiid ! The camera 
had spoken. Lights vve/it on. In about 
one hour, they were shq\vn a photograph- 
ic likeness of themselv/6s, each face plain 
and recognizable. / 

Dr. C. E. Kenneth Xlees, director of the 
Eastman laboratori^, had been asked to 
entertain members of the National Re- 
search council with something which had 
never been seen before. How was it done ? 

Infra-red light, invisible to the eye, but 
not to the newly developed, highly sensi- 
tized film in the camera, was used to ac- 
complish the feat. Sensitizers, discovered 
and applied during the past year, have 
sped up the possible infra-red sensitivity 
of photographic emulsions to the point 



Dark 





Above, Picture Taken by Visible Rays; Below 
Taken with Invisible Infra-Red Rays 



One 



where the picture could be made almost 
instantaneously. Doctor Mees explained. 

The spectrum, it is explained, is divided 
into two sections, visible and invisible 
light. Visible light is the color of objects 
around us, all the colors of the earth and 
sky. But beyond the visible band of light, 
at opposite ends, are two invisible light 
regions embodying the infra-red and ul- 
traviolet. Infra-red is the color following 
directly upon the color red as we know it. 
And ultraviolet is the color extending be- 
yond the color we call violet. 

The only limit to the range of infra-red 
rays for long-distance photography is the 
curvature of the earth itself and the alti- 
tude which men can reach, said Doctor 
Mees. If aircraft could fly high enough, 
it would be possible to photograph an en- 
tire country the size of Belgium, Holland 
or Ireland in a single exposure. Actually, 
infra-red plates now are so perfected that, 
flying four miles over Dayton, Ohio, you 



/J could photograph Detrpit,/Mich. 
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COLOR DIVISIONS IN THE 
SUN SPECTRUM 

SHOWING THE RANGE OF HUMAN VISIBILITY 



INFRA-RED 
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Group Photo Taken by Invisible Light in Pitch-Dark 
Room; Right. Color-Division Chart; Below, Views of 
Yosemite Valley Taken on Extreme Red-Sensitive and 
Ordinary Plates 

Such long-distance photographs arc 
taken hy placing a color filter over the 
camera lens, so that all light visihle to the 
eye is ahsorhed and prevented from act- 
ing on the chemically sensitive plate. Of 
course, the panorama is bathed with sun- 
shine, much of it invisible. 

In astronomy, the infra-red plates have 
made it possible to photograph the spec- 
tra of stars three magnitudes fainter tlian 
could heretofore be caught and have 
proved that the planet Mars has an at- 
mosphere. 

Infra-red photography is now possible 
to the amateur. By equipping his camera 
lens with a suitable filter to cut out visible 
light, and using infra-red-sensitive plates, 
it is possible to get long-distance results 
with a relatively short exposure. 
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PURIFp!' AIR IN STREET 
CARS BY CHEMICAL 
TEEATMEN^ g^A^J | 

One English transportation 
company is experimenting with a 
system for air-conditioning its 
trolley cars. One street car has 
been equipped with ventilators 
which automatically change all 
the air in the car at three-minute 
intervals, and it also has a chem- 
ical disinfecting system, -the solu- 
tion being forced into the air to 
kill germs as it comes in contact 
with them although it is harmless 
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TIME AT ANY PLACE IN 
WORLD TOLD BY 
GLOBE CLOCg^^^^^ 

Perfectly reproducing the mo- 
tions of the earth, the basis of all 
time measurements, an automatic 
clock that is really a miniature 
world now tells the time at any 
point on the globe. Set in the 
base is an electric clock which 
controls the movements of the globe. The 
exact hour, minute and second of the day 
or ni.^ht, the hours of darkness and day- 
lijrhjL, .sunrise ancf sunset, day of the month 

and season of the 
year at any point 
can be told at a 
glance. The axis of 
the globe is inclined 
twenty-three and a 
half degrees, just as 
is the earth. Inside 
the sphere is a small 
contrasting electric 
light revolving once 
a year. It shows 
the hours of day- 
light and darkness, 
and the times of the 
appearance and disappearaJicCg at 

CTho«e wishing further information on 
anytKing described in the editorial pages 
ca^ obtain it by addressing Bureau of 
Information, Popular Mechanics Maga- 




@ International Xewsrcel 

A Section of the 1,675-Foot Arch Span of the Kill Van 
Bridge, Linking Staten Island with New Jersey 



Kull 




tip, Chicago. 



BRIDGE LIKE IRON SPIDERWEB 
HAS LONGEST ARCH SPAN 

For the moment, at least, New York 
can boast the longest suspension bridge 
and the structure with the longest arch 
span. Tiie recently completed Kill Van 
Kull bridge, linking Staten island with 
New Jersey, has an arch span of 1,675 
feet, and the new George Washington ^ 
bridge has a central suspension span of 
3,500 feet. The arch of the Kill Van Kull 
bridge is as graceful as it is strong, and 
resembles a hu ge iron spiderweb. 

a ^^9- V— — 

SHIP-TO-SHORE PHONE SERVICE 
AVAILABLE ON FIVE LINERS 

Five transatlantic liners now are offer- 
ing ship-to-shore telephone service, en- 
abling passengers to communicate directly 
with persons ashore by radio-telephone. 
Telephoning to a person in mid-Atlantic 
thus is as simple as land communication. 
The ships so equipped are the "Homeric," 
"Leviathan," "Olympic," "Majestic" and 
the 



- /] the "Empress of BritaiJi.V 
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Fifty-Million- Volt Flash to Smash the Atom? 




BRUSH TAKES 
ELECTRICITY 
Off BELT 
AND CARRIES IT 
TO SPHERE 



Drawing Shows How Energy Is Built Up on Surface 
of Sphere; Right, Simple Form of Generator 



Two fantastic dreams of man — transmu- 
tation of the elements and liberation of 
the cnerjjy stored in atoms — have been 
brought a step nearer actuality by the re- 
cent development of a simple and inex- 
pensive form of high-voltage generator 
with which scientists hope to produce 
electric potentials of up to 50,000,000 volts. 
Such an apparatus is to be built at the 
Vv^assa chusetts Inst itute of Technology 
frohi TTTe (It-signs ot a yoiin.c;- cxpeninent erT" 
Dr. Ro bert J. V an de Graaff, who utilized 
a -cCTrfury-oldelectricaT~]Ji IiiLiplo in iiiak- 
ing a small generator, recently demon- 
strated, which developed 1,500,000 volts, 
although it cost less than $100. The sim- 
plicity and economy of the machine bring 
high voltage within the reach of almost 
everyone, for the apparatus consists only 
of two hollow copper spheres mounted on 
cylindrical glass rods which in turn are 
supported by triangular bases. At the base 
of the rods are small motors which drive 
continuous silk ribbons over pulleys and 
up inside the spheres. The silk belts are 
the charging devices carrying electric en- 



ergy up into the spheres where it 
is drawn off and runs to the sur- 
face, leaving the interior without 
charge. One such sphere holds 
the positive charge, and the other 
a negative one until a tremendous 
amount of electric energy is 
stored, to be released by a spark 
discharge. This relatively simple 
machine employs static electrici- 
ty, and the principle is similar to 
getting a spark by rubbing a cat's 
fur. The larger apparatus to be 
built at the institute will have fif- 
teen-foot spheres, about six times 
as large as those used in the re- 




cent demonstration. Among important 
uses to which this apparatus may be put 
is the making of X-rays of a penetration 
comparable to gamma rays from radiutn. 
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AUTO l^IRES RUN UP 

Automobile tires, un- 
der continuous runs, gen- 
such heat that in 
cases their temper- 
mounts to 200 dc- 
ahrenheit. This 
s revealed in re- 
cent tekts in which a se- 
ries of temperature read- 
ings was taken. Other 
tests with air-cooled tires 
in which many holes 
run through the tread, 
revealed a temperature 
difference of as much as 
irty-six degrees be- 
tween these and tlie ordi- 
nary type. As the air- 
cooled tire is cushioned 
against the road, the holes 
are compressed and heat 
is expelled. As they ex- 
pand they draw in cool- 
ing air. Truck tires ran 
a temperature of as much 
as 230 degrees. ^ 

a^^'^7 

FLEXIBLE PERCHES 
FOR CANARY BIRD 
DESTROY MITES 

A new percli for song- 
bird cages is fastened at 
only one end through a 
spring. When the bird 
jumps onto it, it swings 
like a twig in a tree. A 
small glass cup around the spring is filled 
with a mite-destroying solution, giving the 
pet freedom from these pests. 
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Plane and Cair^raPTelped Astronomers Observing the Leonids; Long Streaks 
on Photograph Indicate Meteors, Short Streaks, Stars 



PLANE AID TO ASTRONOMERS 
IN STUDYING METEORS 

Camera and airplane helped astrono- 
mers in their study of the Leonids, rare 
shower of meteors, at Lj^ Vegas, Nev. 
The plane was used to mimb above drift- 

oser view of the 
e camera drew a 
he meteors. Long 
the photographic 
while the -stars left 
the result of the 



ing clouds to get a 
streaks of fire, while 
remarkable picture 
streaks were left 
plate by the Leonic 
shorter white lin 



Perch That Gives Bird the Spring of Natural Twig 
Also Rids Him of Insect Pe 





earth's motion in ythirtv minutes. 



CA twelve-inch/steam whistle consumes 
400 horsepower. 






Above, LeFevre and Lotti, French Flyers, Consulting 
Dr. James Kimball, Government Meteorologist ; Below, 
Testing Blueness of Sky with Color Chart 
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A T THE close of the 1931 flying sea- 
son nearly 500 individuals had 
crossed the Atlantic in aircraft. The 
year witnessed the record-breaking 
long-distance hop of the "Cape Cod," 
from the United States to Turkey, and the 
swiftest round-the-world whirl by Post 
and Catty in the "Winnie Mae." 

In 1931 men proved that they had be- 
come expert in the handling of aircraft, 
and the airplane proved its astonishing 
tlependability. Indeed, every factor con- 
nected with transatlantic flying was under 
control, except the weather. That was 
the topic of conversation at international 
round tables where aeronauts and finan- 
ciers gathered to discuss projects for ex- 
tending existing air routes to nations 
overseas. 

Those who asked aid from Dr. James 
Kimball, the weatherman whom every 
transatlantic flyer consults, learned that 
the greatest assistance Uncle Sam can of- 
fer now falls short of what is necessary 
for a regular transatlantic air service. 



aterial 
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British Bombers in Clouds: Right. Observer Using 
Theodolite to Watch a Free Balloon 



Doctor Kimhall's fame as a transatlantic 
weatlier prophet began with the Lind- 
l)er.c:h and Chamberhn flights. He start- 
ed Lindbergh off on the great circle at an 
hour when flying conditions were unusu- 
ally favorable over most of the Atlantic. 

The recent adoption of three-dimension 
weather maps for land stations provides 
government and commercial flyers with 
information of what goes on in the air 
lanes as well as on the ground. A three- 
dimension weather map of tlie high seas 
is the dream of flyers, but is so remote 
at present that one can hardly consider 
it. "We should be content," said Doctor 
Kimball, "if we had sufficient reports 
only about what happens on the ocean's 
surface." 

In the light of his experience. Doctor 
Kimball believes that a transatlantic flight 
without the following conditions should 
be classed as a stunt : 

1. A well-conditioned plane with a fly- 
ing radius twenty-five per cent in excess 
of the ocean hop, and a crew of two. 




281 



aterial 



A 



282 



POPULAR MECHANICS 




CHARLESTON 




Top, Transatlantic Air Routes Proposed by Doctor Kimball; 
Below, Transmitting a Weather Map by Teletype 



2. A pilot who can fly blind both night 
and day. 

3. A navigator who can check his course 
and instruments astronomically. 

4. A radio operator who can talk freely 
with other opeFators. 

The route most favored by Doctor Kim- 
ball is the steamship route. The distance 
is shorter than the arctic and Azores 



routes and less hazardous than the great 
circle. 

The problem of operating commercial 
airship routes across the Atlantic is fraught 
with problems different from those which 
confront airplane operators. An 
important study of transatlantic 
airship routes has just been com- 
pleted by the International Zep- 
pelin Transport corporation, un- 
der the direction of Comm. J. C. 
Hunsaker, vice president of the 
Goodyear Zeppelin corporation, 
who predicts that a weekly year- 
round service between Washing- 
ton and Paris would have an 
eighty-per-cent efficiency. 

Commander Hunsaker, who was 
chief of the navy's aircraft-con- 
struction forces during the war, 
has conducted many theoretical 
flights across the Atlantic by air- 
ship. With data assembled for the 
weather Inircau by ocean vessels 
over forty years, he has complet- 
ed 500 voyages, during which he 
found that gales sweep the great-circle 
course about one-third of the time, and 
fog prevails off the Grand Banks one-third 
of the time, indicating that, in winter, the 
airship must follow a southerly route. 

The feasibility of south-Atlantic routes 
for airplanes is less certain than that of 
north-Atlantic routes, although about a 
dozen airplanes have already flown from 
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Europe or Africa to South 
America. The French gov- 
ernment, having the great- 
est faith in the airplane's 
supremacy, and hoping to 
dominate the south Atlan- 
tic, has under construction 
a large fleet of seaplanes 
designed especially for 
long-distance flights. The 
inauguration of a regular 
fast-mail service from Par-\ 
is to St. Louis, Senegal, 





Courtesy North German Lloyd 

Above, Radio Operator on "Leviathan" Receiving Weather Reports from 
Land Station; Below, Releasing Meteorological Balloon from Ship 

Africa, and the east coast of South Amer- 
ica is scheduled for the near future. 

The latest meteorological survey of 
south-Atlantic flying weather was under- 
taken by the North German Lloyd steam- 
er "Sierra Ventana," on behalf of the Ger- 
man government in preparation for the 
flight of the world's largest seaplane, the 
"DO-X." 

Under the direction of Gapt. D. Ballahr, 
officers of the vessel conducted a series of 
balloon observations on the voyage from 
Bremen to Rio de Janeiro. The trial bal- 
loons were forty inches in diameter and, 
when filled with hydrogen gas, were sent 
aloft two or three times daily. Ship of- 
ficers vwatched their flights through the 
atmosphere with a theodolite, and after 



tabulating the results, 
they radioed the infor- 
mation to the German 
weather observatory, 
which in turn advised 
navigators of the"DO-X" 
on conditions which 
might be expected. 

These balloons were so 
constructed and adjusted 
that they rose into the 
atmosphere at a regular 
rate of about 900 feet per 
minute. Theodolite read- 
ings were taken every 
minute of the height, di- 
rection and speed. These 
data were then charted 
on the same map which 
marked the course of the "Sierra Ven- 
tana." Thus they arrived at fairly accurate 
information on the relation between sur- 
face and stratospheric wind movements. 

In clear weather, the balloons were ob- 
served at heights of 60,000, 65,000 and 
70,000 feet. The highest ahitude at which 
a balloon was observed was 9L000 meters 
— or fifty-si.x miles! (The world's altitude 
record for human beings is ten miles.) 

Only expert observers could have fol- 
lowed the erratic flights of these balloons. 
They frequently traveled at airplane 
speeds; several times they were seen to 
exceed 150 miles per hour. One of the 
balloons, which had reached an altitude 
of about 70,000 feet, was visible for a lit- 
tle over an hour. 
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swivel thumb 
regardless of 
instrument is 



y bent or broken. T 
moves with the thun' 
osition in which the 
hfld,\ adding- greatly to the ease of hold- 
rVsfng" aaid plaving-. 

WOOI^EN DOOR RESISTS FLAME 



.EXHALING CHEMICALS 



Chemically treated wooden doors resist 
fire six times longer than a metal-covered 
door, it has been found in recent tests. A 
door, two inches thick, h^etcl back flames 
or one hour, exhaliner/nre-extinguishing 
chemicals when it wag subjected to heat. 
The chemicals form/d a wet skin on the 
rface, and the nio/ecules of the layer ex- 
ploded at the tou/ii of fire, throwing off 
extinguishing fluid. As 
off, new films formed 

TURNTABLE FOR HOME GARAGE;;^underncath. yl^moke poured through the 
MOVES AS DOOR OPENS joints, and y/lames appeared in ten min- 

Backing the automobile out of the pri- 



Backing Your Car Out Is Unnecessary if the Garage ^tiny sprays of fir 
Has Turntable A i ■ i i /! i 

^this laver burned 



utes wheiy the metal-covered door was 



vate garage would be unnecessary if you 
owned a "gyrogarage," which has a turn- 
table on which the car moves as the door 
opens. The auto is driven in and half 
turned as the door closes. When the door 
is opened from the other side, the auto 
completes the revolution, and is ready to 
be driven out. The inventor has con- 
structed a model of the gyrogarage, and 
claims that a private garage equipped 
with the turntable can be built almost as 
cheaply as the ordinary one. 



tested 
resisted 
inch t 

E 

EXTR, 



he door saturated in chemicals 
'until the ^wood was one-eighth 



LIFT IN SAXOPHONE CONTROLS 
. MAKES IT EASIER TO PLAY 



\ Shifting the octave mechanism from the 
upper to the under side of the mouthpiece 
and installing a swivel thumb rest, are 

two improvements 
making the saxo- 
phone easier to 
play. The change 
in octave controls 
is designed pri- 
marily to protect 
the delicate mech- 
a n i s m against 
careless handling. 
In its old position 
on top of the 
mouthpiece, the 
o^^^^^key was 





Mechanics 
others wIk 
afraid to "lean" on 
capscrews or stud 
bolts for fear of 
breaking them, 
now may turn 
them up as tight 
as necessary, and 
if they snap,* their 
removal is an in- 
cident rather than 
a time-consuming 
operation. The extractor outfit consists 
of drills of various sizes, with each of 
which is provided a fluted steel extractor 
of corresponding diameter. A centering 
bit and guide also is furnished to start the 
drilling. The hole is bored in the broken 
stud, the extractor of the correct size 
tapped in, the wrench head fitted and the 
shell turned out. Heavy-duty extractors 
also are provided for locomotive and oth- 
er large studs. It is not necessary to dis- 
mantle the job before the extractor can 

brou^t into play. /} C/^'fi^ 




tc> LIGHT BULB GLOWS FOR HOURS 
WITHOUT ELECTRIOT)^^ ^ 



Light bulbs that 



now continuously tor 
SIX months without electric current to 
light the filaments nlay be used for illu- 
mination in the futuW. This prediction 
was made recently bf_Prof, Charles T. 
Knipp, before the Ani/encan FtT3r?TcaT~so- 
>ciety, after he'Tratl OuLllnc^d llis experi- 
'ments with a bulb filled with nitrogen gas. 
Afterglow from this lamp has given light 
for as long as three hours after it had been 
charged with an electrical flash for one- 
tenth of a second. Brilliance of the ni- 
trogen lamps was found to increase, rath- 
er than decrease, over a certain period of 
time. The flow was described as bright 
enough to permit reading by its illumina- 
tion, and yellow in color. / 

a^^% 

ANCIENT IDEA OF INSULATION 
SERVES MODERN PURPOSE 

Straw-thatching, which gave ancient 
and many present-day savage races an in- 
sulated and water-shedding roof, has been 
employed for a modern purpose in Su- 
matra. A giant shed has been construct- 
ed there, built entirely of straw, for the 
curing of tobacco. Many openings are 
provided for the free passage of air at dry 
periods of the day, while, at night and in 
damp weather, the openings are closed 
and the straw keeps out the moisture. 





By Checking Battery with "X-Rayoscope" You Can 
Tell Quickly the Condition of Its Individual Cells 

HOW GOOD IS BATTERY SHOWN 
BY "X-RAYOSCOPE" 

How good or bad your battery may be, 
and whether the trouble is in one cell, two 
or three, is quickly determined with an in- 
strument named the "X-rayoscope." It is 
in appearance much like the stereoscope 
that once adorned every 
library table, fitted with 
wires for attaching to the 
battery. Three stars are 
visible inside the visor, 
and if they all show 
green, the battery is a 
good one. If they are 
green and red, the bat- 
tery is fair, and if deep 
red, it is dead. If one of 
the stars is of different 
appearance, the relative 
value of the correspond- 
ing cell is indicated by 
the color. 



Courtesy ("rlntix ( 'ii 

Shed Built 



Entirely of Straw Is Found Best for Curi^ 



Rapid Climatic Changes 



Tobacco in Sumatra's 




CA British meteorologist 
estimates that the world 
gets an average of 44,000 
thunderstorms a day. 



Cor 



R^rEriiAi)Cics 

Around The World oa the Air With Radio 
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Above, the United States Sig- 
nal Corps Radio Station in 
Nome, Alaska, after a Storm; 
Right, XEW, Powerful Sta- 
tion at Mexico City, Heard 
Regularly by Americans on 
Both Long and Short Waves 
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For Stations You May Hear But Never See 




Right, in Far Ceylon, the Ama- 
teur Radio Operator Works His 
Short-Wave Set and Brings a 
Thrill to the Amateur in This 
Country Fortunate Enough to 
Pick Him Up; This Distant Am- 
ateur Is Seated before His Re- 
ceiver Bringing in Code 



3k^ 
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WEARY WAITING IS OBVIATED 
BY RENDEZVOUS TABLET 




becomes a literal fact. The hub of a wheel 
turning on its axle illustrates what the 
testing devices disclosed. The weight rests 
on top of the hub, pressing it against the 
axle which supports it, with the expected 
result that underneath the axle there is 
more space than on top. As the wheel 
speeds up its revolutions, oil is dragged 
upward into the narrow top area and 
compressed until it acquires tremendous 
weight-sustaining power, the maximum 
compression rising faster than the weight 
as the latter is increased. On the test ma- 
chine, 100 pounds of weight resulted in a 
maximum of 250 pounds to the square inch 
compression in the oil film, but a weight 
of 400 pounds produced a maximum oil- 
lilm pressure of 1,400 pounds to the square 
inch. Although almost too thin to be vis- 
ible, the oil film at this compression com- 
pletely separated the two metallic sur- 
faces, but at weights above 400 pounds, 
the oil film began to break down. 



Public Meeting Place Provided with Mfc6\age 
So Long Waiting Is Unnecessary 

If the person with whom you have an 
appointment in Hann^x£L- Ggrmnny fnil'^i 



to appear on tiiTie, it is no longer neces- 
sary to stand around and wait wearily for 
him. Hannover has set up a tablet at the 
intersection of eight streets and marked it 
off into a number of squares. The first 
person at the appointed spot needs merely 
to write in one of the squares where and 
when he can be found. The tablet has 
proved exceedingly popular. 



CLOCK DIAL FOR TESTING EYES 
^ WARNS OF ASTIGMATISM 

Black-striped circles on the dial of a 
clock now on the market will reveal eye 
troul)le. If the circles do not appear equal- 
ly black, then there is reason to believe 
that astigmatism is present. The circles, 
of alternate black and white stripes, are in 
llfP place of the usual numerals. The prin- 
cipal use of the clocks is to warn of the 
need for an eye examination. 



FILM OF OIL SUSTAINS WEIGHT 
/-)OF QUARTER TON AN INCH 

Oil films two ten-thousandths of an inch 
thick have been found to support weights 
averaging almost a fourth ton per square 
inch. The films are formed in high-speed 
machine bearings, and their performance 
was found in experiments^at Pen nsylvani a 
statec ollege. which sliowed oil films capa- 
biCoTcarrying these extreme weights can 
be had simply by placing the oil holes prop- 

J: When th^is done, "riding o^oil" 




Striped Circles Warn of Eye Trouble if They M) Not 

" ppear Equally Bl^k %K * /} 
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Police Rookies Use Masks in Gas-Attack Drill 




They Might Easily Be Taken for a Group of Goblins Out of a Fairytale, but Actually They Are I^olice 
Rookies at Philadelphia's Training School Learning to Use Gas Masks 



One of tlie steps in developing_J!JiilarL. 
delphia's future policemen at the ^ city's_ 
traininsr school is to teach the roo1<Tes how 



to use gas masks in case they are called 
on to enter gas-filled homes or to repel 
gas attacks of criminals. In such a drill, 
the student policemen all don the masks 



simu ltaneously and enter a gas-filled room 
where they learn immediately if their 



masks are worn in the proper way to be 
effective. A recent picture of a squad of 
rookies about to undergo a baptism of gas 
might easily be mistaken for a group of 
goblins out of a fairytale. 



WEATHER MAKING FOR HOMES 
OPENS NEW INDUSTRY 

flaking comfortable weather for homes 
and office buildings is likely to develop in- 
to a $250,000,000 industry within the next 
twenty years. This is the prediction of 
Thornton Lewis; a heatingjuTd_t£iLLiIating 
engineer, wTio finds that tlTe^manufacturc 
of weather for buildings has become an 
exact sc/ence within the last twelve years. 
One oy the latest applications of manu- 
factured weather is iffi the air cpnditionin 

^^JUATiUxji , ^^^^ 




i)i railway cars, but air conditioning of 
homes is hardly started, and few office 
buildings, hospitals or churches have any 
provision for controlling the temperature 
or humidity of the air that is used, except 
by ordinary heating methods. Growth oi^^ 
this industry, it was predicted, will res ult V 
in an increased consumption of electrical 
energy, and may mean improved condi- 
tions in the ice industry, since ice is being 
used for air conditioning in homes and 
small installations, for which over 150,000 
tons will be needed, he estirpjited. 
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Push-Pull CJW. Transmitter Is Easy to Build 



Built almost entirely of receiving 
equipment, this up-to-date short- 
wave transmitter, including all neces- 
sary parts, will cost 
approximately $45. 
A milliammeter to 
read the plate cur- 
rent, the use of 
which is strongly 
recommended, will 
add $7 or $8 to this 
amount. The two 
thermocouple am- 
meters, in series 
with the antenna 



mitter circuit is shown in Fig. 1 
coil Li for 80 meters consists of 
turns with an inside diameter 




CONNECTIONS FOR 
PARALLEL ANT. TUNING 



12 

of 

2^ in. ; for 40 me- 
ters, 8 turns and 
inside diameter 1^ 
in. ; for 20 meters, 
4 turns and same 
diameter. All Li 
coils are made with 
^-in. copper tub- 
ing. The L2 grid 
coils are wound on 
1-in. forms and are 
tapped in the exact 
center. When com- 
pleted, these coils 
should be coated' 
with collodion. Grid 
coil L2 for 80 me- 
ters consists of 72 
turns of No. 32 s.s.c. 
for 40 meters, 40 turns of No. 28 
wire ; for 20 meters, 16 turns of 
same-size wire. The two La coils consist 
of 7 turns of ^-in. copper tubing and 
have an inside diameter of in. These 
coils are not changed for the various 
wave bands. Complete material list and 
further details are available. Fig. 2 shows 
connections for parallel tuning, and the 
power unit diagram is given in Fig. 3. 

Coils Li and Ls are 
mounted on small 
porcelain stand-off' 
insulators. The grid 
coil L2 is clipped 
into a standard re- 
sistor mounting as 
shown. 



feeders, are not absolutely necessary, but 
are very helpful in tuning. The set is not 
a toy or flea-power outfit in any respect. 
It is intended for practical communica- 
tion and will do anything that the type 
10, in common use, will and better at 
greatly reduced cost. The baseboards for 
both the transmitter and power supply 
are of the same size, each being half of an 
18 by 26-in. breadboard. A commercial 
power-supply unit for this transmitter is 
shown in the upper photo, and the home- 
made type at the lower right. The trans- 
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Practical Ideas for Radio Experimenters 




Plug and Jack Made 
from Auto-Lamp 
for Test Equipment; 
Right, Pyrex Bowl 
Lead-in Insulators. 
Amateur Stations 



SPOOL 
MOUNTED 
IN CHUCK 



Above, to Repair Open Voice 
Coil in Speaker, First Short 
One Coil and Then the Oth- 
er, as Shown, While Set Is 
On to Locate Open Wind- 
ing; Unwind Coil, Repair the 
Break and Rewind the Coil 
in k Hand Drill 
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Simplified Light-Control 
Units 

A new light-sensitive cell, 
recently introduced in this 
country, is known as _^the ra- 
diqyisor bridgfir- It consists 
of a"Tatr"gIass tube with a 



a second relay, provided 
with a vacuum contact de- 
vice, enables handling sev- 
eral hundred watts for prac- 
tical work. For more intri- 
cate applications, radio 
tubes can be employed in 




IMPULSt CIRCUIT FOR DRY-BATTERY OPERATION , WITH VACUUM 
TUBE AND A POWER RELAY FITTED WITH VACUUM CONTACT 



Tmmm i tr 

lOV. 60 CYCLE I 

MPULSE CIRCUIT FOR A.C. OPERATION WITH BRIDGE 
FEEDING HEATER-TYPE TUBE ACTUATING POWER RELAY 



Light-Sensitive Cell and Impulse Circuits, for Both Battery and A.C. Operation, That the Experimenter 
May Build with Standard Parts to Control Other Electrically Operated Apparatus 



three-prong base. Inside the bulb is a 
flat plate supported by two heavy lead-in 
wires. Owing to the considerable amount 
of current that can be passed through this 
cell, as compared with the usual photo- 
electric cell, it is claimed to greatly ex- 
tend the possibilities of light-control. It 
may be used to operate a relay direct for 
controlling a circuit of a few watts, while 



very simple circuits owing to the higher 
initial current available. The bridges are 
supplied in both a.c. and d.c. types and 
the circuits for the operation of each are 
given. In England and Germany, the 
bridge and associated equipment have 
been applied to burglar and fire alarms, 
street-lighting control, fog detectors, au- 
tomatic counting, color matching, etc. 



Dynamometer Is Run by Battery 

Battery-operated dynamotors are now 
being used in auto radio installations to 
provide the necessary high B-voltage. 
They operate from a 12-volt storage bat- 
tery and deliver about 220 volts of direct 
current. This 
is more than 
sufficient for 
the average 
auto set, and 
will be found 
suitable for 
operating 
many stand- 
ard receivers 
in rural dis- 
tricts where 
farm-lighting 
plants are in 

common use. The square box, on the top 
of the machine, house* a terminal strip 




and a small filter unit, consisting of two 
condensers and two chokes. It is claimed 
that all ripple and noise are eliminated 
with this filter. The device occupies little 
room and may be housed in a standard 
batterv box installed below the floor. 



Protecting Tubes in Short-Wave Sets 

The new type 30 tubes, used in short- 
wave sets, require a filament-battery volt- 
age of 2.2, and this should not be exceed- 
ed, or the life of the tube will be greatly 
shortened. A d.c. voltmeter should be 
connected permanently across the fila- 
ment of the tubes. One meter may be 
used for all tubes, as they can be connect- 
ed in parallel and served with a single 
rheostat. 




CFor further information on any radio 
construction article write to the radio de- 
partment ; this service is free. 
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Pentode Amplifier without Altering Old Sets 



The new pentode power-amplifier tube 
may be added without dismanthng the 
audio section of the receiver. Later, if 
the builder is satisfied with the perform- 
ance of the new tube, he can easily make 
a permanent installation. All parts are 
mounted on a 3^2 by 7 by ^-in. metal 
base. The layout is clearly shown in Fig. 
1, A on the electrolytic condensers indi- 
cating the insulated terminal and C. the 
container can which is the other terminal. 
These connections should be made exact- 
ly as in the diagram. Fig. 2 gives the de- 
tails of the input and output terminal 
strips; Fig. 3, the double resistor assem- 
bly, and Fig. 4, the complete wiring 
diagram. The .015-mfd. condenser and 
tapped filament resistor are not to be fas- 
tened with screws. The condenser termi- 
nals are soldered directly to the coupling- 
resistance mountings, and the tapped re- 
sistor to the socket termi- 
nals. A separate 2^-volt 
1^-amp, filament trans- 
former is used, and the 
270 volts for the plate is 




; COUPLING "2 I 






tOO-OHMS 








3.000-OHMS 







Fig. 3 



.015 



taken from the set supply to the output. 
The present speaker transformer primary 
is connected to the output terminals. The 
amplifier input is connected directly to 
the detector-tube plate in the set. and all 
other audio equipment is discontinued. 
Fig. 5 shows an optional resistance and 
capacity coupling where both plate and 
grid circuits arc filtered for maximum re- 
sults. Rt and R2 are the same as used in 
Fig. 4; R.3 is 50,000 ohms, and R4 100.000 
ohms. 




DET. 
PLAIL 

IN 
Q 



200,000 

OHMS""^ 



^=GND. 



Fig. 4 
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All-Wave Super Tunes froirii 20 to 550 Meters 



The pleasure of hearing programs on 
all waves not only from this country but 
from far-distant lands is no longer con- 
fined to the laboratory. The sonorous 
chimes of a bell tolling the hours may 
float into your home over the evening air, 
and, shortly, a voice may tell you it was 
Big Ben, in the House of Parliament in 
London, that just struck the hour of mid- 
night, and wish you goodnight. Your 
watch tells you it is just 6:00 p.m. in Chi- 
cago. This custom-made superhetero- 
dyne is designed and built for the neces- 
sary sensitivity to bring in this station, 
and others 10,000 or 12,000 miles away, 
with loud-speaker volume. Tests show- 
selectivity of the 10-kilocycle wrder, suffi- 
cient to cut out powerful locals and bring 
in broadcasts from practically the whole 
world. The circuit used is basically a su- 



perheterodyne with 12 tubes, consisting 
of a stage of r.f. amplification using a 
screen-grid-type 224-tube. The first de- 
tector employs a 224-tube, the oscillator a 
227, and three stages of extremely high- 
gain intermediate-frequency amplification 
is obtained with type-224 tubes. The 
power second detector employs a 227- 
tube; two push-pull audio stages are used, 
the first having two 227's and the second 
two type-245's. This last push-pull stage 
with a type-80 power unit is separate from 
the receiver, as shown in the upper photo, 
and is designed to handle the high output 
of the second detector for faithful rcpro- 
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duction without blasting or distortion. 
Sensitivity control is obtained with a 
switch on the front panel for long-dis- 
tance, medium-distance and local recep- 
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tion. Complete shielding, careful balanc- 
ing and precautions to prevent changes 
in coil characteristics, due to climatic 
changes, are special features. 



Grandfather Clock Houses Radio Set 



Prolonging Life of Rectifier Tubes 

All types of rectifier tubes should be 
operated under conditions that provide 
good ventilation. Tubes of the 80 or 81 
variety may be housed in metal cabinets 
provided holes are drilled in the cabinet. 
Heavy-duty rectifiers, such as the type 
866, should not be boxed in a metal cal)i- 
net. They should be mounted in bread- 
board fashion and placed in a safe loca- 
tion where there is free access of air. 
When these tubes are to be worked near 
their maximum output, it is sometimes 
necessary to force circulation around the 
bases by means of an electric fan. With 
these tubes, as with any rectifier tube, the 
rated filament voltage should be carefully 
maintained. Running the filament at low- 
er than normal specified voltage shortens 
the life of the tube. All rectifier tubes of 
the mercury-vapor type should be given 
ten or fifteen minutes to heat up before 
the plate voltage is applied. 



Old Tube as Lightning Arrester 

A burned-out 
tube may be in- 
serted in a socket 
and mounted in- 
side or on the out- 
side of the build- 
ing as shown, to 
act as an inexpen- 
sive lightning ar- 
rester. The anten- 
na and g r o u n d 
leads are connect- 
ed to the grid and plate terminals of the 
socket. The small space between these 
elements and the high vacuum, provide 
an easy path for static voltages. 





Electric ) Grandfather 
Clock Shbwing Radio- 
Control! Panel and 

Speaker 

Builj into a cabinet closely following 
the lines of a colonial grandfather clock, 
this 8|-tube superheterodyne receiver is 
66^ i/i. high, 16 in. wide and 10^)4 deep. 
An oljectric clock and auditorium-type dy- 
speaker complete the assembly, 
de mu tul)cs are employed in the 
ciroijit, and push-pull pentode tubes in 
the (lutput. 



Labels for Tube Records 



Improved Binding-Post Strip 

Linnecessary service calls may be avoid- 
ed |l>y the general use of an improVed 
bintling-post strip in which it is not s^ 
ca>j>- for the antenna to touch the chassis 
ankl ground. 
Tl/e wire guide 
t ;/ k c s any 
site wire and 
hnlds it away 
ftom the met- 
al chassis. A 
tinned solder- 
ijig tab is pro- 
ided for the 
round ,/post. 




Tubes tested at regular intervals should 
be marked with the result of each test so 

that earlier readings may be compared /^Blueprints covering radio construction 
with the one just taken. Small gumme(/ articles in past issues can be obtained for 
labels pasted on the bases provide a hand/- 25 cents each; material lists are ;iKvays 
means of keeping these notes. \ available, without/Ciiarge. 
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C| ' 2 MFD. 600 V. 
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ANY good B- 
eliminator with 
two variable volt- 
age taps and an out- 
put of at least 200 
volts at 40 niilH- 
amp., may be used 
with the special am- 
ateur-band receiver 
described in the 
January issue. In 
this case it would 
be necessary to 
provide a separate 
filament transform- 
er to deliver 2y2 
volts at 6 amp. 

The complete power unit now illustrat- 
ed and described was designed and built 
especially for this receiver. It is quite 
simple and operates perfectly without no- 
ticeable hum. The complete installation 
has been in use for several weeks and is 
giving excellent results on both c.w. and 
phone. E.xperienccd short-wave listeners 
have found that maximum results with a 
short-wave receiver are much more easily 
obtained if a means of varying the plate 
and screen voltages is provided. This is a 
feature of the present unit. 

The metal container is 12 in. long, 7 in. 
296 . » . 



POWER 

for Amateur- 



By ROY E. DAVY 

PART II 

wide and 7 in. deep. It may be 
made from copper, brass or eray- 
do. as desired. The bottom and 
top covers are turned down >^ in. 
all around to make a snug fit. 
The bottom is soldered in posi- 
tion and the top is left removable. 
A number of ventilating holes are 
drilled in the sides and top. An 
opening, 2>^ i n. 
wide and 6 in. long, 
is cut in due end 
for the bakelite 
control panel, which 
is 3 in. wide and 6 
in. long. Machine 
screws on each side 
hold this panel in 
position. The three 
carbon-type varia- 
ble resistors and 
five binding posts 
are then mounted 
on the panel. All 
other parts are 
mounted on a 34- 
i n. bakelite sub- 
base, cut 1/2 in. 
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smaller in diameter than the in- 
side of the box. The sub-base is 
elevated above the bottom of the 
metal container by means of 1-in. 
angle brackets screwed to each 
corner. This allows much of the wiring 
to be done below the base, as shown in 
the lower photo on page 296. The voltage 
divider R4 is mounted at the right. 

Holes are cut in the sub-base for the 
transformer, socket and condenser-block 
terminals. A standard type-245 condenser 
block, with all terminals grouped on one 
side, was used to save space. If single 
condenser units are 
preferred, it may be 
necessary to enlarge 
the metal case. The 
two binding posts 
for the 2>^-volt fila- 
ment supply are 
mounted on the 
left end of the base, 
as shown in the 
center photo on 
this page. Material 
list and enlarged 
diagrams are avail- 
able. 

The power transformer has a 600-volt 
center-tapped winding and also supplies 
the necessary filament voltages. When the 





the voltage divider 
2 in. from the negative 
connector cable carries all leads 



wiring is complet- 
ed, set the clip from 
R3, which controls 
the screen-grid 
voltage on the r.f. 
tube, about 1 in. 
from thie positive 
end of the voltage 
divider R4. The clip 
from R2, for the de- 
tector screen volt- 
age, is moved on 
to a position about 
end. The 5-ft. 
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Line Controls for the Amateur Transmitter 




By F. L. BRITTIN 

Grouped line controls 
not only make a better 
appearance but are nec- 
essary in case any tube 
starts to draw more 
than normal current. 
This article, concluding 
the series on the amateur 
crystal-controlled 50- 
watt c.w. and phone 
transmitter, shows a sim- 
ple method of grouping 
the controls. A complete 
set of enlarged diagrams 
and a material list cover- 
ing the installation arc 
now available. Three 10- 
amp. snap switches are 
required, the master 
switch being mounted 
under the bakelite shelf, 
that supports the crystal 
temperatur e-c o n t r o 1 
oven, at the right on the 
transmitter frame in the 
upper photo. Snap switch 
A in the No. 1 position 
turns on the filament and 
plate supply for the os- 



cillator. and the filament supply for the 565 buf¥er 
tube. In the No. 2 position, the same connection is 
retained and an additional contact is made to turn 
the plate voltage on the other tubes. Snap switch 
B controls the filament supply to all other tubes. 
It is absolutely necessary that the filaments of these 
tubes are allowed to heat for ten to fifteen minutes 
before the plate voltage is applied. To place the 
transmitter in operation, first turn on the 
master switch, then filament-switch B. 
After the tubes have been lighted for the 
period mentioned above, turn switch A to 
position No. 1 and then to No. 2. A good 
plan is to leave the filament switch B 
turned to the on-position at all times and 
cut the station line supply at the master 
switch. The switch A is turned to the off- 
position when listening in, but switch B 
is left on. It would be of advantage to 
have the oscillator and 
buffer-tube filaments on 
a separate transformer. 
However the present ar- 
rangement works out 
very nicely. The bakelite 
panel for the filament- 
supply unit, shown at 
center, is ^ by 7^ by 
\7y?, in. This unit houses 
.the separate 2>^, JYz and 
two 1 2-v olt filament 
transformers with the 
necessary rheostats to re- 
duce the voltage to 10 
volts. A 500-watt linear 
amplifier will be de- 
scribed in an earlv issue. 
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AMATEUR 




CleaivDeck SMOKl©m«f 

jU easy-chair arm 



fl 



By BOB HARDY 

A CARELESS sweep of the arm cannot 
knock anything overboard from this 
clear-deck smoking tray, as nothing pro- 
jects above the ]A,-'n\. "coaming" around 
the edge, leaving a flat surface for books, 
magazines, scratch pad, lunch or bever- 
ages without interfering with the built-in 
gadgets. The set rests on the arm of an 
easy chair, out of the user's way, and can 
be removed instantly as there are no 
clamps or screws to hold it in place. ^^i. 

The wood to use is a matter of indi- ^iiii 
vidual taste, although Philippine mahog- 
any, maple, birch or redwood are suitable 
for a stained and varnished job and pine 
will do for a paint or 
lacquer job. First, a 
cardboard pattern is 
made for the arm brack- 
ets. Plywood is best for 
these, as they will not 
be likely to split and 
their exact shape, of 
course, depends on the 
individual chair. In case 






the chair arm is level, both brackets can be made the 
same height, but as most chairs have arms sloping 
toward the rear, the rear bracket should be higher 
than the one in front so that the tray will remain 
level. The arm brackets, A and B, are nailed or 
screwed to the base block, C, the latter having a slot 
to receive the under brace, E, and also is cut away to 
clear the ash receiver. Level it on the chair arm be- 
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PIPE RACK 




Smoking Tray Has Parts "below Deck," Where They Cannot Be 
Overturned, and Provides Space for Books and Magazines 



fore fastening the arm brackets perma- 
nently, and locate the under brace also. 
Next, saw out the top from ^-in. stock, 
cutting the corners at a 45° angle and 
making a cut-out for the pipe rack, F, as 
well as for the ash receiver and the match 
box, as shown. The recesses for the em- 
ery-paper block and the lead plate are 
chiseled to a depth of about in. It is 
best to mold the lead plate first, as shown 
in the detail, and then trace its outline on 
the tray adjoining the ash-receiver hole. 
A mold is easily made of wood, as shown, 
using two nails for screw holes. Have 
the lead very hot before pouring, and use 
only enough to bring the surface flush 
with the top of the mold. This results in 
a neat job that needs no trimming or fil- 
ing. The recess in the tray top can be 
chiseled for a neat fit, and the plate held 
in place with flat-head brass screws, the 
holes being countersunk with a jackknife 
so that the heads will be flush with the sur- 
face. The ends of the emery paper are 
folded over a small block of wood that fits 
loosely in the recess chiseled out for it, so 
that it can be picked out readily when new 



emery paper is needed. The pipe rack 
shown is a "two-passenger" job, but it 
can be made larger so that more pipes can 
be accommodated as long as the rack does 
not interfere with the chair arm beside 
which it hangs. Drill V/t-'m. holes for the 
pipe bowls in a }i-'m. piece of wood of fair 
size and cut the outline later. If you at- 
tempt to do this after the rack 
has been cut to size, the wood is 
likely to split. Use an expansion 
bit, and cut ^-in. slots leading to 
the holes. The rack is backed with 
a piece of thin plywood, and a 
brace behind holds it at a 30° an- 
gle with the vertical. Around the 
edge of the tray, nail on a mold- 
ing, 34 by 1 in., rounded on top. 
This can be fastened with round- 
head screws, brass upholstery 
tacks or escutcheon nails. Miter 
the joints neatly. With the tray, 
D, complete, it can be screwed to 
the base block, C. On the user's 
side of the set, between the tray 
top and chair arm, a compartment 
can be built large enough to re- 
ceive a tobacco pouch. 

You may be able to find in the 
stores an ash receiver and match box of 
brass or copper which approximate the di- 
mensions given, or you may make them 
yourself of hammered brass or copper. 
The ash receiver should have a bead or 
flange around the edge, to prevent it from 
falling through the opening cut for.it, 
which should be a loose fit to allow easy 
removal. In finishing, use an oil stain to 
match the other furniture in the room, 
and add a dull polish with furniture wax. 
Some very attractive effects can be 
achieved with bright enamels, but these 
have the disadvantage that burns show 
up prominently. By reversing the design, 
this tray can be adapted to the right arm 
of the chair, though most smokers will 
find the left arm more convenient. 



Drying Plaster Patches Quickly 

When patching walls before painting 
or papering, the time required for a patch 
to dry can be shortened by holding a roll 
of burning paper over it. The heat drives 
out the moisture and hastens the drying. 
— Garry A. Brickman, Sewell, N. J. 
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Fireplace Conceals the Basement Stairway 




Appearance of Basement Room Can Be Improved by 
Adding a Fireplace to Hide the Stairway 

In partitioning off a room in a base- 
ment, the problem of hiding the stairway 
was solved by simply building an imita- 
tion fireplace in front of it, as shown in 
the drawing. The framework consists of 
2 by 4-in. stock, upon which pressed "wood, 
with an imitation tile surface, was applied. 
The fire box was made large enough to 
contain some wood and extended under 
the stairway, while the rest of the fireplace 
served as a partition next to the stairs. 



Trim of 1 by 4-in. stock was fitted over 
the pressed wood, and a suitable picture 
built in as indicated. If a marble slab is 
available, Ihis may be used instead of the 
picture. A shelf was added to accommo- 
date knickknacks. It is a comparatively 
easy matter to build this fireplace which 
adds materially to the appearance of the 
basement room. Cozy nooks can be built 
on each side, with built-in seats, if you 
desire. — Charles Brinkman, Chicago. 



An Aid in Ignition Timing 

When timing the ignition of the model- 
A Ford, one often turns past the mark in 
the gear. This can be avoided by rotating 
the motor part of a turn backward, then 
moving it slowly forward again with the 
crank. To do this, use a heavy screw- 
driver, inserting it through the spokes of 
the small fan pulley on the crankshaft. If 
the fan belt is tight and the motor turns 
freely, the latter can be moved by turning 
the fan. This can be done easily if the 
spark plugs are removed to overcome the 
compression. 



Hinged Sides Increase Usefulness 
of Sawhorse 

Carpenters and odd-job repairmen can 
use this "winged" sawhorse to good ad- 
vantage, as it supports a variety of work 



that would ordinarily require two horses. 
The wings are made of light lumber and 
are hinged to the sides of the sawhorse so 
that they may be raised instantly. They 
are held in the horizontal position by an 
arm pivoted to the underside of the top. 




Folding Sides Hinged to Sawhorse Adapt It to a Va- 
riety of Work 



Copy I 
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COFFEe CAN 




L COPPER TUBE 
4 AND VALVE 



CAKE-PAN SINK 
D»A(NS TO 
BUCKET BELOW 



the films. Take an ordinary cork 
of a suitable size to float the film 
and cut it as shown, so that when 
the two halves are placed togeth- 
er there will be a V-shaped open- 
ing at the top. A rubber band 
holds the film in the clip and pres- 
sure at the top forces the halves 
apart at the bottom to permit in- 
sertion of the film. — K. F. Keith, 
Chicago. 



Ordinary Kitchen Table, Fitted with Drawers and Backboard 
Provides Laboratory Table for the Young Chemist 



Workbench for Amateur Chemists 

Fitted with drawers for supplies, an or- 
dinary kitchen table can be made into a 
workbench for the amateur chemist. Cut 
a well in the top to receive a cake-pan 
sink, the inside surface of which is cov- 
ered with an acid-resisting paint, and sol- 
der a short drain pipe in one corner to 
empty into a bucket placed underneath 
the table. Then nail a backboard to the 
edge of the table as shown. A large can 
for distilled water, having a length of 
copper tubing, fitted with a petcock, sol- 
dered to it, is fastened to the backboard 
with metal straps. The test tubes, flasks, 
etc., are kept in wooden racks also nailed 
to the backboard. The top of the table 
should be covered with sheet zinc, extend- 
ing down over the edges and nailed to 
them, or it, too, may be coated with acid- 
resisting paint. 



Singeing Frayed Ends of Silk 
or Rayon Cloth 

Alany silk or rayon garments 
are ruined by careless trimming 
of a raveling or a slight fraying in 
the cloth. If the thread cannot 
be worked back into its original 
position and the broken ends 
stand out, carefully singe them 
down with a lighted match. In doing 
this, the burned part will brush off as ash, 
leaving little or no trace of having been 
touched, and the ends of the burned 
strands will usually be melted together so 
that fhere is little likelihood of further 
trouble. 



RUBBER 
BAND 



Film-Developing Clip from Cork 

I 



Short Wire Keeps Pot Handles Cool 

Fastened to 
the bail of a 
cooking utensil 
in the position 
shown, a short 
length of wire 
will prevent it 
from becoming 
uncomfortably 
hot. With this arrangement, the wire 
strikes the side of the utensil when the 
handle is lowered, and keeps the latter 
from touching the hot pan. — L. E. Mac- 
Nair, Lisbon, Portugal. 




CORK- 



FILM 




For the ama- 
teur photogra- 
pher who does 
his own devel- 
oping, a film 
clip made from 
a cork will be 
useful, and has 
the advantage 
of not marring 



Liquid for Fireproofing Cloth 

Fireproof liquid for cloth can be made 
by dissolving ammonium sulphate, 1 lb.; 
ammonium carbonate, 5 oz. ; borax. 4 oz. ; 
boracic acid, 6 oz., and common laundry 
starch, 4 oz., into 1^^ gal. of hot water. 
The fabric is saturated with this solution, 
which should first be heated to about 86° 
Fahrenheit. 
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Cutting Bottles by Electrically Heated Wire 



srop 




RON OR 
BRASS STRIPS 
TO HOLD FILE 



Clean Fractures around Glass Bottles, Tubing and Jugs 
Made by Using Electrically Heated Wire 

Lamp bases, pedestals for supporting 
window displays, forms for winding coils, 
electrical insulators, glass funnels, gas 
generators and distillation condensers for 
the chemical experimenter, can be cut to 
any desired size by means of a wire heated 
electrically. The first step is to score the 
line at which the article is to be cut 
around it by means of a three-cornered 
file. An accurate method of doing this is 
to use the jig shown in the right-hand de- 
tail of the drawing. It consists of a wood- 
en base on which two parallel cleats are 
nailed to take the bottle or jug, an adjust- 
able stop clamped to the base, and a three- 
cornered file heW as indicated by means 
of two iron or brass strips. The bottle is 
then rotated against the file to score a 
straight line on its surface, which is nec- 
essary to break the glass evenly. Another 
jig, shown in the left-hand detail, consists 
of a porcelain cleat receptacle screwed to 
a wooden base and provided with a heater 
element. Or, if you wish, a flatiron or 
toaster plug can be screwed into the re- 
ceptacle, to serve the same purpose as the 
heater element. Two radio binding posts 
are mounted on the baseboard. The wir- 
ing should be carefully followed, and a 
plug provided for attachment to a con- 



venient wall socket. The resistance wire 
may be either ordinary soft iron, nichrome, 
chromel, or any other kind, which can be 
heated to a dull red without melting or 
burning away too quickly, and the size 
may vary from No. 18 to 24. To find the 
proper length of the wire to use, attach 
one end of it to the binding posts while 
the current is off, taking care that the wire 
is not kinked. If the wire does not be- 
come red, it should be shortened, and if it 
assumes a bright yellow or white heat, a 
longer piece must be substituted. The 
proper length is indicated by a dull-red 
color. Pass the wire through holes drilled 
in a block of asbestos, as indicated by 
the dotted lines, and adjust the wire tight- 
ly around the bottle, directly over the 
scratch. Then turn on the current, and 
the glass will break evenly. In the ab- 
sence of an asbestos block, you can sub- 
stitute wood, provided the holes are lined 
with asbestos tubing. If the bottle is thin, 
the glass will fracture quickly. In the 
case of thick bottles, it may be necessary 
to fill tlie bottle with cold water up to the 
mark, before applying the current, or to 
submerge it in water up to the mark. The 
electric method is superior to that of 
burning a string saturated in alcohol or 
gasoline, as the wire heats a very small 
portion of the glass evenly all around, 
while a burning string develops more heat 
on certain portions than on others, which 
results in an uneven fracture. After the 
cutting has been successfully done, the 
sharp edge of the glass should be dulled 
with a file or emerv wheel. 
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Swinging Woodbox Is Accessible 
on Both Sides 




Hinged to the Baseboard, This Woodbox Keeps Out 
Cold Air When Open or Closed 



Placed in an opening cut in the wall, 
this woodbox is hinged to the baseboard 
and tips forward like a flour bin. The 
construction is clearly shown. The front 
and back of the box are slightly larger 
than the opening in the wall to act as 
stops when it is opened or closed. The 
depth of the box should be greater than 
the thickness of the wall, and the back so 
made that it completely closes the open- 
ing when the box is tipped forward. In 
this way, the box may remain cither open 
or closed without admitting cold air into 
the room. — E. L. MacFarlane, Frederic- 
ton, N. B., Canada. 



Cause and Prevention of Noises 
in Hot-Water Pipes 

Noises in hot-water pipes are often 
caused by steam being generated in the 
boiler when the bulk of tiie water is not 
near the boiling point. In localities where 
hard water is used, one of the circulating 
pipes often becomes choked by lime de- 
posits, causing the water to circulate more 
slowly through that part of the boiler, 
where it boils in spite of the fact that 
other parts will be much cooler. This 
often occurs in large houses where heavy 
fires are kept and the water is constantly 
drawn off in large quantities. Such a con- 



dition can be identified by the noise oc- 
curring when there is a good fire but the 
tank is not very hot. The remedy is to 
have the faulty pipe replaced. A similar 
kind of noise may be caused by a layer of 
fine scale or sandy deposit on the bottom 
plate of the boiler, and occurs soon after 
the fire has been lighted. This trouble is 
met with only in flat-bottomed boilers 
and can be remedied by having the boiler 
cleaned out. However, one of the most 
common causes of pipe noises is too 
strong a fire, and too little hot water 
drawn out. Then the water approaches 
the boiling point and causes the steam to 
escape noisily up the pipes. Drawing off 
the water and regulating the damper will 
stop these noises at once. — James T. Wat- 
kins, Astoria, N. Y. 



Tilting Drawing Table Is Handy 
for Home Draftsmen 

This tilting drawing board has two large 
cleats nailed to the underside which are 
pivoted to a sturdy leg of 2 by 4-in. stock. 
A number of small cleats are screwed on- 
to the leg to provide rests for a prop 
hinged to the table top, so that the latter 
can be adjusted to various angles. The 
base consists of four lengths of 2 by 4-in. 




Anyone Can Make This Drawing Table Which Is Fit- 
ted with an Adjustable Tiltingr Top 



stock arranged as shown. — H. C. Thomas, 
Detroit, Mich. 
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Heat Removes Rosin from Knots 
Before Painting 

Shellacking has been an accepted meth- 
od for sealing knots before painting, but 
is not a positive preventive of bleeding. 
The following heat treatment has been 
found more effective: The flame of a 
blowtorch is played over the knot, taking 
care not to burn or scorch it, so that the 
rosin will be melted out, after which it is 
washed off with turpentine and linseed 
oil. This method actually removes most 
of the rosin, and a sealing coat of shellac 
is then unnecessary. 



Electric Lamp and 
Socket Installed in 
Lower Flowerpot 
Warms Soil around 
the Roots 



Jig Helps Form Arrow Feathers 

Archers, making their own arrows, will 
find this little jig for shaping the feathers 
useful. It consists of two strips of brass 
or sheet metal, shaped to the contour of 
the feather and soldered to a spring-brass 
clip as indicated. The feather is cement- 
ed to the ar- 

/ 



row shaft in 
the usual way, 
and the clip 
put over it. 
The project- 
ing part of the 
feather is then 
burned off by 
holding it over 
a small flame. 
After remov- 
ing the clip, 
the feather is 
rubbed be- 
tween the fin- 
g e r s to r e- 
move the charred edge. — Harold I. Cal- 
kins, Lomita, Calif. 




Heating Soil Around House Plants 
Induces Rapid Growth 

It has been found that crop yields can 
be increased by heating the soil around 
the roots of growing plants with electric- 
ity. With little cost a similar method can 
be applied to the raising of house plants. 
Simply install a 10 or 15-watt electric 
lamp inside of an earthen flower pot, and 
set the plant into or over it, as shown. By 
burying a thermometer in the soil near 
the roots, the temperature can be read at 




any time. The length of time necessary 
to burn the lamp for proper heating can 
be found by trial. During winter, it may 
be advisable to keep the plant heated 
throughout the night, and perhaps part of 
the day. If you find that too much heat 
is being lost through the pot, wrap the 
outside surface with several layers of as- 
bestos, or if this is not available, paper 
can be used. 



A "Sure Fire" Rodent Trap 

Consisting .of a y^-'m. wire-mesh cage, 
ISVy in. in diameter, tacked to a wooden 
top and mounted on a wooden base, this 
trap is easily made by anyone. The cage 
is hung 6 or 7 in. above the base on a 
trigger, which in turn is suspended from 
a heavy-wire support fastened to the base 
and extending up through the cage as 
shown. The 
construction 
of the trigger 
is shown in 
the detail. In 
use, the bait 
is stuck on 
the end of the 
trigger and 
the trap set. 
A pull on the 
bait drops the 
cage. 

CSilver knives and forks can be cleaned 
with water in which potatoes have been 
boiled. 
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Ever "Changing Colors for Window Display 




Effectiveness of window displays can 
be greatly increased by using a color cur- 
tain which throws ever-changing colors 
on them. The curtain consists of two re- 
volving cylinders of red, blue and yellow 
translucent material, each housing an 
electric lamp, and an electric clock to ro- 
tate the cylinders, the whole assembly be- 
ing contained in a suitable box. The cyl- 
inders rotate at different speeds so that 
there is a constant change of almost all 
the colors of the spectrum. The cylinders 
are 2 in. in diameter and 5 in. long, made 
from four rectangular colored cellulose 
sheets placed side by side and overlapped 
about %(i in. The edges are fastened to- 
gether by stapling or with collodion. 
There are two methods of using an elec- 
tric clock to drive the cylinders. One is 
to remove the second hand and substitute 
a small pulley, and the other is to solder 



Revolving Color Screen, Run by 
Electric Clock, Constantly Changes 
Color Effects on Window Display 



a binding-post nut to the starting button 
to form a pulley. In the former case, one 
of the wood pulleys should be about the 
same size as the clock pulley. If the start- 
er button is the driving part, use a wood 
pulley of large diameter. Of the two re- 
maining wood pulleys needed, one is twice 
the diameter of the other, the exact meas- 
urements being unimportant. Mount the 
two pulleys on a board with wood screws, 
the separation depending on the space in 
which they are to operate. On top of 
each pulley, fasten a small 2-in. can lid to 
receive the colored cylinders. With belts 
made from small cords, connect the pul- 
leys and clock so that the cylinders will 
rotate slowly, either at 1 and 2 r.p.m., or 
1/2 and 1 r.p.m., respectively. The exact 
manner of mounting the clock motor de- 
pends on the space available. Above the 
center of each cylinder, fasten, by means 
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of a crossarm bolted to an upright, two 
porcelain sockets to receive the lamps. It 
is essential that all moving parts work eas- 
ily, and that the belts be neither too tight 
nor too loose, A pleated silk curtain is 
fitted over the open side of the box so 
that the colors will be slightly subdued. 
The clock draws so little power that it can 
be left running all the time, the color- 
curtain lights being turned on and ofif as 
desired. Of course, other motors can be 
employed to drive the cylinders, if the 
speed can be reduced sufficiently. The 
size of the lamps depends on the light de- 
sired and on the space to be covered. 



Glass Trap Checks Cannibalism 
of Tropical Fish 

Tropical fish that bear their young alive 
often, eat these, and it is therefore neces- 
sary to keep them separated. I did this 
by means of the illustrated trap. The 
wooden ends have three holes drilled in 
the center and are grooved along the 
edges to receive glass sides. Wire, thread- 
ed back and forth through the holes and 
drawn tight, holds the assembly together. 

A space, equal to 
the thickness of a 
half-dollar, should 
be left between 
the lower edges 
of the sides. Sus- 
pend the trap, 
with the adult fish 
inside, from a stick 
laid across the top 
of the aquarium. 
The young, when 
born, fall through the opening at the bot- 
tom of the trap, which should be covered 
with a piece of screen to prevent the adult 
fish from jumping out, — K. F. Keith, Chi- 
cago. 




Drying Canvas Work Gloves 

Here is a simple, but quick and effec- 
tive method of drying wet canvas gloves. 
Tie a string to the cuffs and stuff the 
gloves with wads of crumpled paper to 
allow free circulation of the air inside. 
Then tie them to a support so that they 
will swing freely in a breeze. In this way, 
the gloves will keep turning and will dry 
on both sides in a very short time. 




Sunken Floorboards Quickly Raised and Repaired with 
Pinch Bar and Woodscrew 

Easy Method of Repairing Sunken 
Floorboards 

With the use of a pinch bar or a heavy 
claw hammer and a woodscrew, sunken 
floorboards can easily be repaired. The 
screw is driven into the board which is 
then pried up and secured to the floor by 
toeing nails into the edges. 



Punching Holes in Large Sheets 

When it is desired to bind large, single- 
folded sheets of paper with ribbon or 
cord, and the small hand punch is too lim- 
ited for punching the holes, a simple trick 
will increase its range. Fold the sheets 
over in the 
center and 
take half cuts 

i t h the 
punch along 
the folded 
edge. When 
the sheets are 
unfolded you 
will have a 
round hole of 
the proper 
size, and ex- 
actly in the 
center. 




CAn old auto frame with planks bolted 
to it makes a sturdy raft. 
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Flushing a Car Radiator with a Water Hose Insures 
Thorough Removal of Rust and Dirt 

Better Method of Flushing Radiator 

Before flushing out the water system of 
your car, use a good grade of commercial 
rust and dirt solvent. With this solution 
in the radiator, run the motor until the 
water is hot, and then drain the entire 
system. The rust and dirt, now in a more 
or less fluid state, can be quickly re- 
moved by flushing. To do this, remove 
the lower water connection from the bot- 
tom of the radiator and insert the hose as 
shown, taping the hose nozzle to the ra- 
diator connection, to prevent leakage and 
thereby get the full benefit of the water 
pressure. 

Window Catch Closes Storm Door 

By using a window catch on a warped 
storm door, which does not close entirely, 
it can be fas- 
tened at night 
so that it really 
serves its pur- 
pose of keeping 
out the cold. 
The catch is 
installed at the 
point where 
the door will 
not close. Part 
of the catch is 
screwed to the 
edge of the 
door and the 
other to the 
door frame, as 
indicated. 




"Poo-Bah"— a Winter Windjammer 

In a stifif breeze, the wind-driven sled 
shown on the opposite page gives thrills of 
coasting, ice-boating and driving a spirit- 
ed horse, the sail pulling the sled at the 
end of a long boom, and the driver ma- 
nipulating it with a pair of reins. Great- 
est speed is attained in going with the 
wind, but a quartering wind will also 
drive it when the sail is pulled in toward 
port or starboard, as the case may de- 
mand. In slowing down or coming to a 
stop, the wind can be spilled from the sail 
by simply turning it parallel to the breeze. 
Steering is accomplished by the usual 
method of short sleds, that is, throwing 
one's weight to one side and dragging a 
foot, if necessary; manipulating the sail 
will also help turn in a wide sweep. Se- 
lect a comparatively short sled for easy 
maneuvering, and fasten on it by means 
of cleats a box of the same width. In the 
center of front and rear, as shown, make 
slots, % in. by 5 in., to carry the boom, 
which is a piece of ^ by 4-in. by 7 ft. yel- 
low pine, tapering from 4 to 1 in. Notches 
are made as indicated to engage the slots 
in the box. Thus the weight of the sail" 
holds the boom in position until it is lift- 
ed out. At the small end of the boom, a 
hook is fastened to support the sail. Make 
a kite-shaped sail, with two spars of }i-in. 
yellow pine tapering from lj4 to ^ in. A 
light eyebolt holds them together where 
they cross. Bind the ends with soft wire 
and in each set a screw with the head ex- 
tending about j4 i"- Stretch a cord over 
the ends of the spars, with a loop for each, 
cut your sail to fit with a 1-in. lap, baste 
it to the cord and then remove for stitch- 
ing on a sewing machine. Thus the sail 
can be removed easily, the spars unbolted 
and the unit carried conveniently when 
not in use. Unbleached muslin will be 
satisfactory for the sail: two pieces, 1 by 
2 yd. in size being sewed together and 
then cut to shape. By screwing two blocks 
to the sides of the forward boom slot, and 
putting a bolt through them and the un- 
shipped boom, a good towing bar is made 
and the "Poo-Bah" can be hauled by a car 
to the frozen lake or pond. 



CCalcimine brushes easier if >^ pt. of li- 
quid soap is added to each gallon. 
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CARDBOARD 
PATTERN 

Toy Balloon Made of Cellophane Stays in Air Several 
Days and Travels Long Distances 

Homemade Cellophane Balloon 
Travels Long Distances 

Here is a toy balloon that will remain 
in the air for many clays and, with favor- 
able winds, may travel very long distances. 
The advantage of this balloon is that it is 
made of transparent cellophane, which al- 
lows the sun's rays to pass through it 
without appreciably expanding the hydro- 
gen gas with which it is filled. The cello- 
phane is cut into gores, 3 in. wide and 18 
in. long. One roll of cellophane will make 
a balloon about the size of a large water 
ball. In cementing the gores together, it 
is necessary to hold them on a rounded 
surface such as a large ball or round vase. 
Allow the gores to overlap about % in. 
and use collodion for cement. About 10 
gores are required to make a sphere. A 
1-in. length of rubber/tubing is cemented 
in one gore for inflating. The apparatus 
to do this consists of a bottle containing 
about 1>2 oz, of sulphuric acid, which is 
slowly poured into an equal amount of 
water, whereupon a few pieces of zinc are 
dropped into the bottle and the latter is 
closed with a cork fitted with a rubber 
tube, which leads to a second bottle con- 
taining lump quicklime. This removes all 
moisture from the hydrogen gas that is 
generated. A tube from the latter bottle 
connects with the balloon, which is flat- 
tened before filling with gas. When filled, 



tie or cement the tube so that the gas will 
not escape. The final operation consists 
in attaching a sheet of instructions, ask- 
ing the finder to send notice of the land- 
ing of the balloon. 



Trouble Shooting in Automobile 
Ignition Systems 

Intermittent missing of a motor is often, 
caused by poor contact between the car- 
bon brush in the distributor cap and the 
spring on the rotor arm. If the brush is 
worn off even with, or below, the metal 
band that holds it in place, there will be a 
poor contact or none at all. This will 
cause the engine to fire intermittently, 
especially when traveling at normal speed. 
The best remedy is to provide a new dis- 
tributor cap. If this cannot be done, re- 
move the carbon brush and replace it with 
one made from an old motor or generator 
brush, allowing it to project about yi in. 
beyond the metal. Scrape the points in 
the distributor cap with a sharp knife, re- 
moving only enough to produce a good 
contact for the spark. These points need 
not touch the rotor arm as the high-ten- 
sion current will readily jump a slight gap. 
In some cases a small piece of brass or 
steel can be soldered to the rotor arm to 
reduce the size of the gap and consequent- 
1\' the resistance to the spark. 



Imitation Match Flame for Use 
When Photographing 

When photographing gasoline appli- 
ances, a western photographer made a pa- 




For Photographic Purposes, a Papef Cut-Out Makes 
a Realistic Match Flame 

per cut-out representing a flame and at- 
tached it to a burnt match. This adds a 
realistic touch to the picture and does not 
cause a blurred spot' like aj'eal flame. 
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Staining Shingle Roofs With 
Used Motor Oil 

After repairing the roof of my 
home, I decided to stain it with 
used motor oil which was cheap- 
ly obtained from near-by garages. 
As a black stain was desired, I 
mixed a quantity of powdered 
lampblack with the oil. The roof 
was gone over thoroughly with 
this mixture, using a paintbrush, 
which resulted in a satisfactory 
and economical job. As it is cheap, 
the oil may be put on thickly in 
one coat, or the roof may be 
given two or three coats, each be- 
ing allowed to dry before apply- 
ing the next. This oil paint is an 
efYective protection against rain, as the oil 
soaks into the shingles and acts as a pre- 
servative. For staining new shingles, the 
oil and lampblack can be mixed in a bar- 
rel and the shingles simply dipped into the 
solution and then set away to dry before 
use. — C. Illingworth, \'ancouver, Can. 




Aquarium Forceps Quickly Made 
from Brass Wire 



e BRASS WIRE 



A pair of 
wire forceps 
for use in re- 
moving or ad- 
justing plants, 
stones, and 
other small 
objects, in 
your aquari- 
um is easy to 
make. Rend a 
30 or 4 0-in. 
length of j/s- 
in, brass wire 
at the center 
to form a narrow "U" and hammer a small 
flat near each end, to allow drilling and 
the insertion of a copper rivet. Then flat- 
ten the ends of the wire to form the jaws. 




Built on the Principle of a Periscope. This Box Gives the Impres- 
sion That Vision Penetrates Solid Objects 



Holes are drilled in both sides of this 
compartment and are covered with mica 
to give the impression that the line of vi- 
sion passes through them. Four mirrors, 
set in a built-in passage as indicated, di- 
rect the line of vision from one end of the 
box to the other, completely around the 
stone. Two tubes are inserted in the ends 
of the box, in line with the mica windows 
and also with the upper mirrors. In use, 
any object held at the end of the box will 
be visible through the tube at the other 
even though a stone or brick is placed in 
the center compartment. 



Trick Box Gives Illusion of Looking 
through Solid Objects 

By using hidden mirrors set at angles, 
this trick box gives the illusion of looking 
through an opaque object placed in a 
compartment which is open at the top. 



Rubber Protector on Drill Chuck 

When using a small automatic drill on 
a finished surface, it is a good idea to pro- 
vide some method 
of preventing the 
chuck from mar- 
ring the surface 
when it breaks 
through the work. 
This can be done by 
slipping one of the 
ordinary plumbers' 
fuller balls of the 
soft-rubber type, 
which are used in 
water faucets, over 
the drill and against 
the chuck as shown. 
This allows the 
drill to project far 
enough for ordi- 
nary work. 
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'T'HE work of building the De Witt 
Clinton locomotive continues with the 
construction of the cylinders, the first step 
of which is detailed in Fig. 25. Turn both 
cylinder barrels from ^4-'m. round brass 
to the dimensions indicated in the top de- 
tail, then cut the parts along the line 
shown with a jewelers' saw, and locate and 
drill seven No. 57 holes, equally spaced, in 
each end. Tighten the work in the lathe 
chuck and drill a No. 40 hole through the 
cylinder, stopping the hole before break- 
ing through the opposite end. Then cut 




ou Can Build 

By REGINALD H. CLAUDIUS 

PART II— Cylinders, Pumps and Boiler 

No. 19 brass escutcheon pins to 
yg-\u. length, file the heads square 
and drive into the cylinder heads. 

The valve-chest base is next cut 
and filed from ^-in. brass, drilled 
and tapped as indicated, one right, 
one left, and is sweat-soldered to 
the cylinder barrel. The valve 
cliest is next shaped and bored as 
indicated in Fig. 25 and sweat- 
soldered to the base on each cyl- 
inder, the tapped hole in the base 
and the steam-inlet hole in the 
chest being placed on the same 
side. 

Fig. 26 shows the cylinder 
brackets, the valve-rod guides and the pis- 
ton rods, and it should be remembered 
that the former must be made right and 
left. The upper left-hand detail of Fig. 
26 is given only for the purpose of indi- 
cating the dimensions of the two parts, 
which must be cut separately. Assemble 
the brackets, right and left as shown, then 
sweat to the cylinders as in the lower left- 
hand detail. Drill a No. 42 hole for the 
exhaust pipe and No. 52 holes through 
the outside halves of the brackets. Solder 
a -Ko-in. length of ^-in. outside diameter 
brass tubing in each valve chest, then cut 
the valve rod guide % in. wide from No. 
22 gauge sheet brass and solder to the 
front end of the cylinder with the No. 47 

valve 
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wire-brush wheel on a buffing spindle to 
remove excess solder. 

The various parts which make up the 
cylinder crosshead-guide and valve-gear 
assembly on the left side of the frame, 
viewed from the front, are shown in Fig. 
27. The cylinder assembly is bolted to 



the frame through the holes already drilled. 
All parts arc duplicated, left and right, 
and are made of brass. To insure that 
the crosshead slides freely in the guide, it 
will perhaps be necessary to allow Vm in. 
for clearance between the projecting lugs. 
After the cylinder is bolted to the frame. 
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care must be taken, when assembling the 
crosshead guide, to get the parts properly 
alined, or the piston rod will bind. If 
necessary, file the inner hal£ of the ped- 
estal to properly aline the 
guide. The cylinder and 
guide assembly must line up 
with the center line of the 
crankshaft. This 
may also require 
light filing of the 



3^-iji. squares of brass and are soldered to 
a No. 0-80 screw as shown. After solder- 
ing, the head of the screw is filed ofif for 
clearance. Connect the driving arm to 
the crosshead with a No. 
0-80 screw, with the tapped 
hole as close as possible to 
the lower edge, to allow 
ample clearance for the 
connecting rod, which is 
filed from by -lie-in. 
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parts. Figs. 28, 29 and 30 show the de- 
tails and assembly of the mechanical wa- 
ter pump located on the left side of the 
frame, viewing the engine from the front. 
All parts are made of brass and are assem- 
bled as in Fig. 29. The pump cylinder is 
supported by the left pedestal tie-rod, the 
^46-in. wires passing through the rod and 
into the frame. The wires are soldered to 
the pump cylinder and to the tie-rod. The 
bellcrank bearing is centered ^ in. from 
the center of the crankshaft, and two No. 
0-80 screws that hold the bearing are 
turned up in the wood. The long and 
short arms of the bellcrank are filed from 



tlic end that connects 
to the crank pin being held by means of a 
strap as shown. Make the eccentric rods 
and straps and connect to the valve gear 
as in Fig. 29. 

The boiler shell is first laid out on No. 
22 gauge brass and is cut to the form 
shown in Fig. 36. Then the lines indicat- 
ing the location of the rivets are laid out 
with a rule and sharp scriber, the rivet 
impressions centering approximately %2 
in. from the edges. For punching the 
rivet marks turn a die from ^-in. steel 
rod as in Fig. 33, clamp a supporting block 
to the drill table and drill a ^-in. hole in 
the block. Insert the die, then grind the 
end of a small punch round and to such 
size that it will fit into the drilled end of 
the die. Tighten the punch in the drill 



Copyrighted n 



POPULAR MECHANICS 



315 



chuck, place the work on the die as in the 
upper right-hand photo, so that the im- 
pression will center on the line indicating 
the location of the rivets. Space the im- 
pressions %2 in, apart as nearly as possi- 
ble, and be careful to follow the line 
fire-box stay bolts 
are made from No. 
19 brass escutcheon 
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pins driven through No. 57 holes spaced 
on ^-in. squares, as indicated in Fig. 36. 
Cut ofi the pins and rivet the ends. Make 
the boiler backhead from J^-in. fiat brass 
to the dimensions of Fig. 34, rivet the in- 
dicated number of No. 19 escutcheon pins 
through No. 57 holes, and round one edge 
of the backhead by light filing. Turn a 
5-in. length of hardwood to 1-in. diameter, 
as a form for shaping the boiler shell as 
indicated in Fig. 35, using two clamps 
made as shown. In doing this, make sure 
that the wood form is not less than 1 in. 
in diameter throughout its length ; Vm in. 
over is permissible. Trim the joining ends 
of the shell to a close-fitting butt joint, flow 
on solder, remove the clamps and slip out 
the form. Then set the backhead in place 
as in Fig. 32, allowing it to project beyond 
the end of the shell %4 in. (See Fig. 34.) 
Hold it in place with clamps and flow 
solder into the joint from the inside of 



the fire box. The plates, which composed 
the original boiler shell, are best simulat- 
ed by a band of thin sheet brass, made and 
applied as in the upper detail of Fig. 37. 
The rivets are the same size, and the band 
is placed on the boiler between the short 
horizontal rows of rivets in the sliell. The 
band is trimmed to fit and the joint sol- 
dered parallel to that of the boiler. 

The throat plate and throat-plate flange 
are cut from No. 22 gauge brass and sol- 
dered in the position shown. These parts 
must be trimmed and filed to fit. File the 
end of the boiler shell square across, and 
bring the length to 3Wic, in., then cut a 
band ^ in. wide from No. 26 gauge brass, 
punch rivets along a center line and solder 
this around the end of the shell, the edges 
flush. Part 2, of Fig. 37, is cut in. wide 
in the form of a ring and soldered to part 
1, then the boiler end, part 3, is soldered 
to part 2. Though the rivets are indicated 
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simulated by a very light 
shoulder cut. Drill No. 
57 holes for a line of riv- 
ets about the lower edge 
of the cap and four equal- 
ly spaced vertical lines of 
rivets. Then drive in No. 
19 escutcheon pins and 
solder the top to the 
shell. The second half of 
the angle is cut -yio in. 
wide from No. 26 gauge 
brass to an oval form, ap- 
proximately 34 if- larger 
than the dome, measur- 
ing over the first half of 
the angle. The oval shape 
is necessary because of 
the curve of the boiler. 
Place this part on the 



22 GA. BRASS 



around the edge of part 3. they 
need only show above the first 
lialf of the smoke-box angle, 
part 4, as in the lower right-hand detail, 
which gives the complete assembly of 
parts 1 to 6. The top of the smoke box, 
part 6, is in. long and slants ^Ac in. 
along the length, projecting v'io in. beyond 
part 5. Application of parts 7 and 8 com- 
plete the smoke-box assembly. Part 7 
is soldered to part 6, while the clean-out 
door is held in place with wingnuts made 
from No. 0-80 screws as shown and turned 
up in tapped holes in part 7. When as- 
sembled, the rivets on parts 1, 2 and 3 
should be in the position shown in the 
lower right-hand detail. 

Next is the steam dome, shown in Fig. 
42, The shell or body is first cut roughly 
to shape as in the upper detail, rivets be- 
ing punched in the position indicated, and 
is then clamped about a wood form in. 
in diameter and the joint soldered. Next, 
the first half of the angle, shown in the 
lower detail, is cut % in. wide from No. 26 
gauge brass, and a row of rivets punched 
along a center line. The angle is then sol- 
dered to the curved end of the shell, and 
the \vhole is filed to fit the contour of the 
boiler. The top of the dome is turned 
from 1-in. diameter round brass to the 
form shown in Fig. 42, the top cap being 
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boiler with the forward edge about Via in. 
from that of the boiler-shell band. Set 
the dome over this, locate the parts in the 
proper position with relation to the boiler, 
hold firmly in position and flow solder in- 
to the joint between the halves of the an- 
gle and between the lower half and the 
boiler. Clean ofif all excess solder with a 
fine wire wheel. 

Figs. 38, 39 and 40 show the exhaust 
chamber, exhaust-chamber hoou '^and 
smokestack. The latter is laid out as in 
Fig. 40, and as the rivets are smaller than 
those in the boiler, the die is altered by 
filing the top flat, center drilling with a 
No. 55 drill to the same depth, and then 
turning the top end back to the original 
form. Alter the punch to suit, and then 
punch the rivets in the position indicated 
in Fig, 40, Bend around a hardwood 
form, turned to mi2-in. diameter, trim the 
joint to a close fit ajid solder. Solder a 
length of No, 12 brass wire to the top end 
as in Fig. 39, Assemble the exhaust cham- 
ber and hood as in Fig, 38, from which it 
will be noted that the top of the hood is 
of circular form to fit the stack, while the 
lower end fits over the square top of the 
exhaust chamber. Soldering this is rather 
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difficult, and the easiest way to assemble 
the hood is to solder the four parts at the 
lower edge, which is a lap joint. Then file 
and bend the parts until the four butt 
joints fit properly to form the curved top. 
after whicli they are easily soldered. File 
an inside bevel on the lower end of the 
stack, and bevel the curved top of the 
hood until the stack fits snugly over it in 
a tight lap joint. Flow solder in the joint, 
then file the top of the stack square across 
and remove all excess solder with a wire 
wheel. Do not solder the completed stack 
to the smoke box until the throttle and 
safety valve are in place. 

Next, turn the parts of the throttle valve 
from brass and fit together as shown. No 
solder is used on any of the parts. The 
No. 55 hole through the body of the valve 
is tapped clear through, and the two part-> 
forming the flanges are turned to a tight 
fit in the No. 21 hole drilled transversely 
through the body. The stem is a No. 0-80 
screw turned through one end of the han- 
dlebar. The head of the screw is then 
filed off. A short piece, cut from the 
threaded end of a No. 0-80 screw, is turned 
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of the supporting brackets. It 
will doubtless be necessary to 
lightly file the crosshead lugs 
carrying the piston rods, and 
also to bend the eccentric rods 
so that these parts will not 
bind. The brackets supporting 
the boiler are cut y& in. wide 
and are held in place with No. 
0-80 screws turned up in No. 55 
holes drilled and tapped 
through the boiler shell 
and, at the lower ends, by 
means of a No. 0-80 screw 
through the frame as in- 
dicated. The heads of the 
screws holding the brack- 
ets to the steam dome are 
filed to about half the 
original size for better 



riTTING & VALVE,^ 



EYEBOCT. 



up in the brass handle, and this is sup fit 

. , , . , 1 f .1 1 HAND ' 

tightened into the end ot the han- puvp" 
dlebar. Round the lower face of 
the body flange to fit the curve of 
the boiler, drill a No. 52 hole, cen- 
tering %2 in. from the rear end of 
the boiler, place the throttle in 
position and turn up a No, 0-80 
screw from the underside. Make the 
grates and fire door, and solder in the po- 
sitions shown. 

In making the safety valve, follow the 
dimensions in Fig. 41, soldering to the 
boiler as shown, the guide for the free end 
of the weight bar being soldered to the 
dome. Use fine wire for pins through the 
No. 60 drill hole in the plunger yoke and 
bracket, thus allowing the bar to rise and 
descend. The upper end of the exhaust 
pipe, leading from the valve to the stack, 
is fitted with a flange as detailed. Cut the 
pipe to approximate length from %2-in. 
diameter brass wire, solder to the valve 
and also fit and solder the flange at the 
upper end. Fit the smokestack to the 
smoke box (some filing may be necessary) 
and, after soldering, fit and solder the up- 
per end of the exhaust pipe, leading from 
the safety valve to the hood, in the posi- 
tion shown. 

In assembling the boiler in the frame, 
follow Fig. 43 and the upper left-hand de- 
tail, which show appro.ximate dimensions 



riG.45 




appearance. The details and assembly of 
the globe-valve fitting, the eyebolts and 
the hand water pump, and also the steam 
inlet and exhaust pipes are shown in Figs. 
43, 44, 45 and 46. These are comparatively 
simple. The only precaution necessary in 
fitting the globe valve to the boiler is to 
make sure that it is far enough forward 
to insure clearance for the cranks and 
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ends of the connecting rods. The hand- 
wheels of the globe valves consist simply 
of %2-in. disks, turned from brass and 
drilled and tapped for a short piece cut 
from the threaded end of a No. 0-80 screw, 
which is driven into the disk and sol- 
dered. The body of the valve proper is 
duplicated, and both parts are a drive fit 
in the No. 30 hole drilled transversely 
through the fitting. The complete fitting 
is fastened to the underside of the boiler, 
as in Fig, 45, with No. 0-80 screws, and is 
connected to the mechanical and hand 
water pumps with %2-in. brass wire in 
simulation of the original piping. Make 
and fit the eyebolts, front and rear, and 
place the hand pump on the left side of 
the frame to complete the engine. 

It will be noted that certain dimensions 
on the boiler parts are oversize and will 
require trimming to fit. This has been in- 
dicated purposely to avoid waste of ma- 
terial due to the difficulty of cutting parts 
of the thin sheet metal to exact dimensions 
with shears. Where a wire is indicated 
as fitting a drilled hole, it is best to test 
the drill of the indicated size on a piece of 
waste stock, as it often happens that, ow- 
ing to an error in grinding or the means 
of driving the drill, a given-size hole will 
turn out off size, 

// yoti carmot purchase No. 0-80 screws, write 
to Popular Mechanics, and xve will furrmh them 
at cost. The De Witt Clinton contest will close 
Dec. 31, 1932, at 12:00 p. m. 



This Ventilated Ash Receiver Keeps 
Your Basement Clean 



Specimen Holder for Microscopes 

Objects can be held under a microscope 
at the proper position with a fixture made 
as follows : Push two pin card holders 

into a small 
cork as shown, 
and insert a 
piece of clear 
cellophane in 
one and a 
piece of white 
paper in the 
other. With 
this arrange- 
ment, the spec- 
imen can be held at the proper position 
for the best illumination. The ring on 
the pin keeps the object from sliding off 
the cellophane. 





Ventilated Ash Bin Carries 
Dust and Fumes from the 
Basement Out into Chimney 



Dust and fumes from hot ashes can eas- 
ily be eliminated by the use of a ventilated 
ash bin in the furnace room. If made of 
concrete, an old box or crate can be used 
for a form, which is set in a corner so that 
the basement walls form two sides of the 
bin. Or, if desired, it can be built of 
brick or tile. After the wall has been 
built up about even with the top of the 
box, lengths of scrap metal or pipe are 
laid across the top for reinforcing, small 
holes being chipped in the wall to support 
the ends. A stovepipe is set in place in 
the^op before the concrete is poured, 1- 
in. wood being used on the sides to keep 
the concrete from running off. After the 
concrete has set, the box form is burned 
out and additional lengths of stovepipe, 
one of which is fitted with a damper, are 
run to a near-by chimney. When putting 
ashes in the bin, the damper is left open 
until the dust and fumes have escaped. 



Driving with Car Doors Locked 

In large cities, a motorist is often held 
up when he stops for traffic lights. To 
prevent such an occurrence, both doors 
may be kept locked so they cannot be 
opened from the outside, although easily 
released from the inside. This precaution 
not only relieves the motorist's mind but 
assures him that the car is locked when 
he leaves it. 
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easier to lift out and dump than the whole 
drawer. — H. Rossiter Snyder, Guilford, 
Connecticut. 



Length of Twine Passed through Screweyes Simplifies 
Drawing of Perspectives on Blackboard 

Method of Drawing Perspective 
on Blackboard 

To simplify drawing perspectives on 
blackboards, tie a small weight to one end 
of a string- passed through two screweyes, 
located at the vanishing points near the 
top of the board as shown. In this way, 
it is only necessary to pull the string down 
and use it as a guide for drawing the lines 
which will always be at the correct angle. 



Waste Trap for Bench Planer 

This planer is set on a bench with open 
top, and a drawer is provided underneath 
to catch the shavings, saving unsightly 
piles of rubbish in the workshop. A box 
may be put into the drawer, which is 




Distributor Breaker-Point Spring 
Repaired with Hairpin 

If the spring that controls the breaker 
points in the distributor head of a car 
breaks while on the road, a repair, that 
will have enough tension to operate the 
points until you reach a garage, can be 
made with a length of stiff wire or a hair- 
pin. Bend one end of the wire around the 
rotor-pivot post, letting it extend far 
enough to make contact at the binding 
post where the broken spring is fastened. 
Then place a piece of heavy paper be- 
tween the wire and the distributor hous- 
ing for insulation. Should the breaker 
points become badly burned or pitted so 
that they will not produce a good spark, 
and no file is available to smooth them 
down, they can be cleaned sufficiently for 
the drive home by removing and rubbing 
them against a rock or other abrasive sur- 
face, such as the exhaust manifold. 



Practical Substitute for Pulley 

While exper- 
imenting with 
the mechanism 
working a fur- 
nace damper, I 
was in need of 
a small pulley. 
The smallest 
one obtainable 
was too large. I took the bell crank from 
an old carburetor and mounted it as 
shown. This worked nicely, with greater 
convenience in operation than a pulley. 
— F. W. Bentley, Jr., Missouri Valley, la. 




Emergency Measure with Cigaret 

As all popular brands are made to a 
length of 2^ in., a cigaret can be used 
for measuring when there is no scale at 
hand. Any short but confusing distance 
can be measured quite accurately by mark- 
ing off the cigaret lengths with a pencil. 



Drawer under Lattice-Topped Bench Provides Recep- 
tacle for Catching Shavings from Planer 



CMice cannot damage binder canvases 
that are suspended from the rafters of a 
shed by means of two barrel hoops. 



Copyighted material 



INEXPENSIVE 

BUILT-IN TABLES % 

/or YOUR HOME ' 

hy Oscar Hansen 



ALTHOUGH inexpensive, 
these built-in tables have 
beauty of design and construction 
and are of general utility in the 
average small home and apart- 
ment. Their exact shape and size 
must be largely determined by 
the wall space and the size of the 




room in which they are to be built, as 
well as by the fancy of the builder. 

In the construction, the only material 
needed is ^/^-in. five-pIy veneer, ordinary 
stock molding, 1 in. wide, and a few 1-in. 
brass-plated iron portiere poles with fit- 
tings. Tables of various designs are 
shown, some of which have two or three 
shelves, but the method of building them 
is essentially the same in all cases. The 
top and shelves, which may be rectangu- 
lar or curved, are doweled to a 1-in. back- 
board which fits between them and is at- 



tached lo the wall. Lengths of portiere 
tubing arc fitted between the top and the 
shelves to support them at the front edge. 
The best way of doing this is to screw 
wooden plugs into the surfaces and slip 
the tubing over the plugs, as shown in 
Fig. 3. Tal)les may be supported by one 
or more legs or they can be suspended 
from the ceiling, tubing and curtain-rod 
fittings 1)eing used for this purpose. If 
the taldes are to be attached to a frame 
wall, it is a simple matter to drive long 
wood screws through the back and into 
the studs behind the plaster, the position 
of the studs, which are usually 16 in. apart 
from center to center, being determined 
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by sounding. If, on 
the other hand, ta- 
bles are to be at- 
tached to a wall of 



top and back, the molding on the edge 
of the table holding the mirror in place 
securely. 

For finish, tables may be stained and 
varnished to match the woodwork of the 
room, and, in this case, the veneer should 
also be the same kind of wood as 
the room trimmings. 




brick or tile, expansion bolts are\eeded. 

The variety of purposes to which tables 
lend themselves can be seen from the 
photos, Fig. 1 showing a suspended writ- 
ing table, and Fig. 6 a dressing table, built 
along the same lines as already described, 
but refined bv the addition of a mirror 



Another method of finishing is by ap- 
plication of paint, lacquer or quick-drying 
enamel. In the latter case, a combination 
of two complementary colors will give a 
pleasing two-tone effect. 



Simple Method of Making Tiny 
Gears for Models 

When making model gears of ^Ae-in. di- 
ameter or less, the task of cutting and 
spacing the teeth can be simplified by us- 
ing celluloid and proceeding as follows : 
First scribe two circles on the celluloid, 
one of 1-in. diameter and the other to rep- 
resent the hub, both from the same cen- 
ter, of course. Next, draw lines from the 
edge of the smaller circle to the larger cir- 
cle, dividing it into equal parts to repre- 
sent the centers of the teeth, and finally 
scribe a third circle to represent the outer 
edge of the finished gear. After a hole 
has been drilled through the center, de- 
termine the thickness of the teeth and cut 
away the triangular portions between 
them. The result will be a tiny hub with 



long teeth, which are cut of¥ to proper 
size and smoothed down with sandpaper. 
This gives you the finished part ready to 
color and attach to the model. 



Rubber Cup for Mixing Water Colors 

Small rub- 
ber cups such 
as are used 
under casters 
on furniture 
make good 
containers for 
mixing water 
colors. They 
hold just the 
right amount of water for this purpose, 
are easily cleaned, are unbreakable and 
cost very little. 
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Paints for Steam Radiators 

When used on radiators, paint should 
be elastic enough to expand and contract 
with the metal. First remove the old 
paint and thoroughly clean the radiators. 
Then apply a priming coat consisting of 
heavy-paste white lead, 100 lb., linseed oil, 
2 gal., pure turpentine, 1 gal., drier, 1 pt., 
or smaller quantities in the same propor- 
tions. This coating should be brushed 
out and allowed to dry thoroughly before 
applying a second coat of paint consisting 
of heavy-paste white lead, 100 lb., flatting 
oil, 2 gal., turpentine, 2 gal., drier, 1 pt. 
Allow this coat to dry and apply a third 
coat mixed as follows : Heavy-paste white 
lead, 100 lb., pure turpentine, 2 gal., floor 
varnish, 1 pt., drier, ]/2 pt. For a glossy 
finish, use the following: Heavy-paste 
white lead, 100 lb., flatting oil, V/i gal., 
floor varnish, ^ gal. Do not apply any 
coat sooner than 24 hours after the pre- 
vioiis one, and allow the last coat to dry 
thoroughly before letting steam into the 
radiator. 




Rubber Band Holds Rope on Bail 

When using 
a pail to which 
a rope must 
be attached, a 
rubber band 
from an old 
inner tube 
\\- r a p p e d 

around the bail will hold the rope secure- 
ly in the center and prevent the pail from 
tipping. Wrap the band around the han- 
dle and loop the ends into each other un- 
til it is firmly stretched. Then pull up on 
the ends, slip the end of the rope through 
them and tie the band to the handle. 



Mercury Removes Bullet from Gun 

When a I)ullet becomes lodged in a gun 
barrel, it can be removed with mercury 
without any harm to the rifling of the 
gun. Place the gun in an upright posi- 
tion and pour a teaspoonful of mercury 
into the muzzle. After a few hours, the 
mercury will dissolve enough of the bullet 
to allow it to fall out at the breech. — 
Warren N. Crane, Brooklyn, N. Y. 




Windshield Sprinkler 
Prevents Dirty Water 
from Dropping on Fin- 
ish of Car Body 



Hand Sprinkler Cleans Windshield 

By filling a bottle with a solution con- 
sisting of soapy water and a little vinegar, 
and fitting it with a grooved cork, as 
shown in the detail, you can make a 
sprinkler for cleaning windshields. This 
will be especially useful to oil-station at- 
tendants, as a few "flicks" of the bottle 
will wet the windshield, which, when 
wiped afi'd rubbed with a cloth, will lie 
clean and sparkling. The use of the sprin- 
kler also prevents spots of dirty water 
from dropping on the body finish. 



Curtain Rod Protects Saw Teeth 

A cheap brass curtain rod of the kind 
that has a slit along one side can be used 
as a guard for the teeth of a handsaw 
when carried in a tool kit. The slit is 
widened to slip over the saw while the set 
of the teeth keeps it from coming off. The 
guard is quickly put on or removed. 




Old Brass Curtain Rod Spread at the Seam Provides 
Guard for Teeth on Saw 
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Shooting Movies and Stills at the Same Time 




It is a comparatively easy 
matter to take movies and stills 
at the same time by mounting 
both cameras on a single 
wooden base. Plywood is the 
best to use for the base, as it is 
strong and will not warp when 
properly coated with paint or 
spar varnish. Be sure to fill 
the edges to prevent any mois 
ture from getting under 
the veneer. A base, 4 
by 14 in. in size, is sat- 
isfactory for this pur- 
pose. The best method 
of attaching the cam- 
eras is to drill holes 
through the base, and 
then drive thumbscrews 
into the tapped tripod 
holes in the cameras. 
A hole is also drilled 
through the center of 
the board to receive the tripo( 
screw, a nut and washer being pro 
vided on the end of this screw to hold the 
camera base on the tripod securely. Or, 
if you desire, a hole can be drilled through 
the base in line with the tapped tripod- 
screw hole in one of the cameras, and the 
screw driven home instead of a thumb- 
screw. The latter method, however, holds 
the base off center resulting in poor bal- 
ance. The photos show how both the 



movie and the still cameras 
mounted on the base can be 
used in the hands of the op- 
erator, or on a tripod, while 
examples of the work taken 
simultaneously are shown in 
the central and upper right- 
hand photos. 



Producing Marble Effects 
with Paint 

Beautiful marble effects can 
imitated with paint as fol- 
lows : For white marble, 
the first coat, or back- 
ground, consists of a 
mixture of heavy-paste 
white lead, 100 lb., Hn- 
seed oil, 1>^ gal., drier, 1 
pt., turpentine, 1^ gal., 
lampblack, ^4 oz., and 
French ocher, J4 oz., or 
smaller quantities of like 
proportions. Before this 
has set, an inner veining 
effect of light gray may 
be obtained by blending in a few spots 
and lines with a mixture composed of 
lampblack, white lead and thinner. This 
should be allowed to dry before painting 
in veins of irregular shape and width with 
a mixture of lampblack thinned with tur- 
pentine, to which is added enough varnish 
to form a good bond. To help produce a 
more natural effect, apply a few lines of 
rust color by using burnt sienna. When 
the latter has dried, apply a coat of var- 
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nish, thinned with turpentine, and allow 
it to harden, after which a coat of pure 
varnish is put on. This coat is rubbed 
c^own with water and fine pumice, and the 
surface washed and rubbed with rotten- 
stone and oil to give it the luster of pol- 
ished marble. Two or more coats of thin 
varnish will give a glossy finish. For a 
black-marble effect, a coat consisting of 
heavy-paste white load, 100 lb., linseed oil, 
l}i gal., lampblack, 34 Ih-, drier, 1 pt., and 
turpentine, lj/> gal., is applied and allowed 
to dry. Then a coating of extra-fine lamp- 
black, thinned with pure turpentine, with 
a varnish binder, is applied. While this is 
still tacky, paint in a few irregular veins 
with a thin mi.xture of lampblack, a little 
white lead and turpentine. White lead, 
thinned with equal parts of varnish and 
turpentine, may be used for the veining. 



Spring Tongs for Handling New 
Photo Plates 

As the new panchromatic photo plates 
must be handled in total darkness, it is a 
good idea to have a pair of tongs for 
grasping them. These can be made from 
a piece of spring brass or clock spring 
bent to the shape shown. The tongs may 
be left on the plates while the latter are 
being developed so that tliere will be no 
need of touching them with the fingers. 




Spring Tongs Eliminate Necessity of Touching Pan- 
chromatic Photo Plates While Developing 




Box Fitted with Wheels and Handles Provides Safe 
Means for Moving and Storing Windows 

Storm Windows Are Safely Stored 
in Wheeled Box 

Storm windows placed in this wheeled 
box are easily moved to a basement or 
shed and stored without risk of damage. 
If possible, get a box that is large enough 
to hold all the windows, making partitions 
in it if desired. Attach wheels, handles 
and legs as shown. — John E. Bostow, Max, 
North Dakota. 



CBrass can be cleaned witii a mixture of 
salt and vinegar, and rubbing it with olive 
oil will add a durable finish. 



Paper Keeps Ppwder in Flash Gun 
When Wind Plows 

Have you ever tried to take a flashlight 
photo with an open-pan flash gun when 
the wind is blowing the powder out as fast 
as you pour it into the pan? Here is a 
simple trick to prevent this trouble. Load 
the gun in a sheltered place and wrap a 
single layer of light tissue paper over the 
powder-filled pan, twisting the ends of the 
paper loosely together beneath the gun. 
When firing, hold the gun to one side, as 
small pieces of burning tissue sometimes 
fall down. I have used this method for a 
number of years, and it has never failed. 
— K. F. Keith, New Orleans, La. 
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Yam Provides Substitute for 
Green Plants and Flowers 

When placed in water, an ordi- 
nary sweet potato will grow afcd 
produce flowers and graceful vines 
that make a beautiful indoor dec- 
oration for use in the winter 
months. The most efifective con- 
tainer for this purpose is a clear 
glass bowl with a narrow neck. 
This holds the potato upright and 
allows the roots to grow and mass 
in a fantastic design. The yam 
flower is fragile and of a rose-col- 
ored hue and has a close resem- 
blance to a tropical bloom. 



Curvature Cut in Length of Wallboard Provides Template for 
Making Uniform Picket Fence 



Template Helps in Building 
Uniform Picket Fence 

When building a picket fence, a piece 
of wallboard with one edge cut to the 
curvature of the fence top between adja- 
cent posts, makes a good template for get- 
ting a uniform sweep of the fence. The 
template is nailed to the edge of a suitable 
length of 2 by 4-in. stock and placed on 
the top rail of the fence as shown. If the 
fence is to be made of only two different 
lengths of pickets, a guide line for the 
lower row can be marked on the template 
with a heavy pencil. 



Producing Scenic Backgrounds 
on Film Headings 

Amateur photographers can 
produce scenic backgrounds on 
movie-film headings by photo- 
graphing the scenery through a 
piece of glass upon which the let- 
tering has been printed. When 
developed, the film will have the lettering 
in the foreground and the scenery in the 
background. Ink for writing on glass can 
be made by mixing powdered India ink, 1 
part, and sodium silicate, 2 parts. 



Purity of Water Tested with Sugar 

When in doubt as to the purity of wa- 
ter, the following simple test will deter- 
mine whether or not it is suitable for 
drinking purposes : Fill a glass tumbler 
with the suspected water, and add y^. tea- 
spoonful of granulated sugar. Then set 
the glass in a place where it will be ex- 
posed to the sun for about three days. If 
the water has a dangerous content of 
germs they will thrive on the sugar and 
the water will turn a "milky" color, while, 
if the water is pure, it will remain clear. 



Hole in Bottom of Office Tray Aids 
in Removing Papers 

Difficulty is often experienced in re- 
moving papers from an office tray. It can 

easily be over- 
c o m e, how- 
ever, by drill- 
ing a 1-in. hole 
in the bottom 
of it, as shown. 
By poking a 
finger through 
this hole, the 
papers can be 
raised and lift- 
ed out with 
ease. 




CWalking sticks and umbrellas, set in a 
corner on a polished floor, usually have a 
tendency to slip, but this can be prevented 
by placing the ends in an ornamental bowl. 
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Alcohol Restores Original Luster 
of Shellac 

When exposed to humid atmosphere, 
the alcohol content of shellac ahsorhs 
sufficient moisture to precipitate part of 
the dissolved gum. This condition is read- 
ily apparent by the milky color of the 
w ork. To overcome the trouble, moisten 
the work with a little alcohol brushed on 
with a camel's-hair brush in one direction 
only. The idea is simply to redissolve the 
shellac so that it becomes clear. Work 
gone over in this manner should be 
rubbed down with a fine grade of pow- 
dered pumicestone, or rottenstone and oil. 
using a soft felt pad. 



Old Pistons Used as Shaft Bearings 

Discarded auto pistons make inexpen- 
sive bearings for light shafting, when rig- 
ging up a home workshop. A hole is 
drilled in the top of the piston which is 
then bolted in position. Holes also may 
be drilled through the bushings for oiling. 
If the particular size of piston required is 

not available, it is 
a simple matter to 
bush the bearing. 
The drawing 
shows a bench 
grinder, having an 
old piston for the 
shaft bearing. A 
collar is set on the 
shaft between the 
bushings and 
washers added to 
take up end play. 




Leaks in Metal Containers Repaired 
with Tinfoil 

For an emergency repair of leaky metal 
containers, take a piece of tinfoil from a 
cigaret or toliacco package and twist it in- 
to a light roll. Insert it through the hole 
in the container and press both ends of 
the foil firmly against each side, which 
will plug up the hole until a permanent 
repair can be made. 



dWhen clipping photos to manuscripts, 
a small strip of celluloid bent double and 
placed under the clip protects the finish 
of the photos. 




Attached to a Built-in Cupboard, This Step Provides 
Easy Means of Reaching Upper Shelves 

Step Aids in Reaching Upper Shelves 
of High Cupboard 

Permanently attached between the low- 
er drawers by means of two iron brackets, 
a step will be useful in reaching the upper 
shelves of a tall cupboard. A 6-in. step 
does not project far enough to interfere 
with passage, nor will it prevent opening 
of the drawers. 



Wedges for Tool Handles 

The wooden parts of a spring-type 
clothespin make excellent wedges for 
tightening tool 
h a n d 1 e s a n d 
hammer heads. 
Be sure to get 
a clothespin 
having hard- 
wood parts, as 
these can read- 
ily be driven 
into place with 
little danger of Vp|rf 
breaking and i 
splitting, which ^ 
may happen if 
soft wood is 
used. 





'l^T'ITH this air-pro- 
pelled speedster 
you will enjoy the exhil- 
arating- tang of wintry air 
while traveling at high 
speed over ice and snow. 
The frame is built up of 
two pieces of 2 by 4-in. 
stock and a few pieces of 
white oak or other hard- 
wood, as shown in Fig. 1. Figs. 2 to 7 
cover the constructional details. The 
curved strip of 1 by 2-in. ash, hickory or 
white oak, which extends across each side 
frame, can be fitted without steaming- by 
making- three saw cuts equally spaced in 
a distance of about 2 ft. from one end. 
Clamps should be used to hold the ap- 
proximate curve, as shown in Fig. 6, while 
you screw the strip into position. Fig. 7 
shows the finished framework ready for 
the motor installation. 

The motor used is a two-cylinder mo- 
torcycle engine. The makes of these dif- 
fer, of course, in respect to minor fittings, 
but the basic construction of all is quite 
similar so that, with few changes, you can 
follow the motor mount illustrated. To 
keep the center of gravity as low as pos- 
sible, a chain drive is used, working from 
the motor to the revamped motorcycle 
transmission case with a 3:1 ratio on the 
sprockets. Thus, with the average motor 
turning from 3,600 to 4,000 r.p.m. at full 
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speed, you will get good efficiency from 
the 1,200 to 1.300 r.p.m, on the propeller. 
The motor is mounted first, as shown in 
Fig. 8. Notice that two triangular iron 
mounts are fitted to the crankcase, taking 
advantage of the hole fittings provided for 
hanging the motor in the motorcycle 
frame. One of these braces will be short- 
er than the other for balance. Two other 
braces, fitting from the tops of the cylin- 
ders to either side of the frame, are nec- 
essary, as can be seen in Fig. 12. The 
metal stock in both cases should be -"Ho by 
\ys-\n. steel. 

The transmission case will require a few 
minor changes. Knock the case down, re- 
taining only the shell, the main shaft and 
the two bearings and grease retainers fit- 
ting the shaft. The old shaft is not usedi 
but you must have a machine shop make 
a new shaft, as shown in Fig. 9, the cen- 
tral portion of which duplicates the cen- 
tral portion of the discarded shaft. The 
new shaft will be longer so that it will take 
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Ice Speedster 

a large sprocket. Fig. 10 gives a 
good idea how the case is reas- 
sembled. Notice that one large 
gear containing the roller bearing 
has been retained, but, as a whole, 
the unit is now simply a shell with 
the new shaft incased inside and 
running on the one ball race and the 
one thrust bearing, which composed the 
original fittings. A 48-tooth motorcycle 
sprocket is fitted to the end of the shaft 
having the smallest diameter. As the hole 
in this sprocket is somewhat larger than 
the shaft, it will be necessary to fit a new 
opening. This can be easily done by tak- 
ing two of the small gears that came out 
of the transmission case and having one 
welded on either side of the sprocket. 
Both ends of the shaft are milled for a 
key, and nuts with S.A.E. threads are re- 




quired. With the large sprocket properly 
keyed and cottered to the end of the shaft, 
the transmission case can be mounted in 
place as indicated in Fig. 11, angle iron 
being used for bracing. Convenient bolt 
holes on the case make the fitting quite 
simple. The short but important brace, 
which extends directly across the case 
and fastens to the two long supports, 
should be made from J4 by 1-in. stock to 
obtain sufficient rigidity. One essential 
thing must be borne in mind throughout 
the fitting of the motor and case, viz., that 
the motor is not mount- 
ed perfectly plumb, but 
sits at a 2° angle, the top 
of the motor and tlie top 
of the case being inclined 
that much toward the 
rear. This slight angle 
gives the propeller a 
slight lifting power nec- 
essary to offset the 
weight of the motor at 
the extreme rear. 

Fig. 13 shows the other 
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side of the motor, with various fittings in 
place. The 4-gal. gas tank is held by met- 
al straps to suitable crossbars screwed to 
the framework, and a storage battery is 
likewise fitted. Gas feed is provided by an 
"autopulse" which pumps the fuel to the 
carburetor. A 1-gal. paint can serves for 
an oil tank and is strapped to the seat 
back, which is to go on later. Lengths of 
galvanized-iron pipe connect the two ex- 
haust ports to a central pipe, which is 
carried out through a hole drilled in the 
frame endpiece. Ignition and gas controls 
are carried up alongside the frame to the 
forward end of the craft. 

So much for the motor arrangement. 



The next thing to do is 
to put in the flooring, 
which consists of 4>^-in. 
strips of wood, cut to fit 
and nailed in place as 
shown in Fig. 14. A 
square opening should be 
left at the forward end 
to allow for the fittinj^ of 
the steering column. Ob- 
viously, the steering con- 
trol must be of sturdy 
construction, good spring 
action and simplicity. 
These essentials are in- 
corporated into the stem 
shown in Fig. 15. The 
main block is of white 
oak drilled lengthwise to 
take a ^-in. steel shaft. The wedge- 
shaped piece of oak, which supports* the 
runner, is fastened to the main block with 
two heavy flat-iron straps, that also serve 
to hold the springs in place The tiller 
arm, of ^/^-in. iron rod, is fitted through 
the wedge-shaped block and is held in 
place with a countersunk nut. The run- 
ner itself is a straight-grained length of 
6 by 1-in. white ash, shaped to a suitable 
ski pattern and bent up about 6 in. at the 
forward end. It will be necessary to 
steam and soak the piece in hot water for 
some time in order to make this bend pos- 
sible. A 26-in. length of 2 by 6-in. stock 
is fitted over the runner to take the spring 
bolts. For plain snow travel, the ski it- 
self is sufficient, but if the speedster is to 
be used on ice, both the front and rear 
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runners must be fitted with yi-'in. square 
or round iron stock, filed down to a sharp 
edge. This is fitted the full length of the 
ski, being held in place with countersunk 
screws. While the job of filing these run- 
ners presents somewhat of a hard task, it 
should not be slighted, as safe control 
from sidedrift on smooth ice is impossi- 
ble without the biting edge of the metal 
strips. Fig. 16 shows the forward runner 
fitted in place. The steel rod fits through 
a hole drilled in the flooring, the unit rid- 
ing on a large washer. A leaf from a Ford 
rear spring holds the block at the top to 
the frame, while a longitudinal brace ex- 
tends from the shaft end to the brace im- 
mediately behind the forward endpieces. 
Steering is accomplished by the simple 
straight tiller arrangement in Fig. 17, 
which shows a top view. Flexible hemp- 
covered wire, •lie in. thick, is used in con- 



nection with a drum steering device fash- 
ioned from an old Ford steering wheel. 
It is fitted through the dashboard which 
should be previously cut and attached to 
the frame. The dash may be of almost 
any shape to accommodate the particular 
style of steering post and instrument con- 
trols selected, but it should stop % in. 
short of the side of the frame on either 
side, as shown in Fig. 18, to allow space 
for the fitting of the coaming strips which 
are to go on later. 

The rear runners are 5 ft. long by 6 in. 
wide and parallel to the center line of the 
craft, being held 46 in. apart (inside meas- 
urement) by two Ford rear springs, as 
shown in Fig. 19. A central bolt and long 
U-bolts serve to hold each set of springs 
to the 2 by 6-in. frame members. Short 
2 by 4-in. blocks are fitted to the skis to 
take the ends of the springs, which are 
rolled flat and drilled to take the required 
bolts. Propeller construction and other de- 
tails will be described in the March issue. 
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a guide and a steady rest, it was an easy 
matter to make neat and accurate stripes 
around the pots. 



Adjustable Mirror Is 
Handy for Shaving or 
Useful on Ladies' 
Dressing Table 



Double Mirror for Use in Shaving 

Two mirrors hinged together serve the 
purpose of a three-piece mirror, often 
used for shaving, to show both sides of 
the face as well as the front. Remove the 
frame from one edge of each mirror and 
then hinge the top and bottom pieces of 
both together as shown. If the hinges 
work fairly hard, the mirrors can. be ad- 
justed and hung on a wall. — A, H. Way- 
chofT, Phoenix, Ariz. 

Phonograph Aids in Striping Small 
Circular Articles 

Having a number of flowerpots to stripe 
for a decorative display, a window trim- 
mer used a plionograph to rotate them 
while the paintbrush was held against the 
outer surface. By using a yardstick for 




Ice-Boat Runners from Steel Fence 
Posts and Old Skis 

Ice-boat runners can be made from old 
skis and T-shaped steel fence posts. Cut 
the posts to 3-ft. lengths and bend one end 
slightly upward, to fit the ski, which 
should be cut down to the same length as 
the runner. As the posts are perforated, 
they are easily bolted to the skis. Drill 
holes through the skis about every 6 or 8 
in., staggering the holes to avoid weaken- 
ing the wood. Finisli tlie job by grinding 
the edge of the runners in a manner simi- 
lar to that of skate sharpening, straight- 
edge or hollow-ground. If old skis are 
not available, pine boards may be bent to 
the desired shape by steaming or soaking 
them in hot water and then placing them 
in a form until dry. Keep the runners 
sharp by occasionally touching them up 
with a file. 



Spacer Helps in Saw Filing 

Teeth can be 
accurately filed 
on an old saw 
by using the il- 
lustrated spac- 
er. It is made 
from a piece of 
flat steel which 
is bent at right angles. One end is notched 
to fit over the teeth, while the other end 
is beveled to the proper angle to guide the 
file.— Chas. H. Willcy, Concord. N. H. 




Stripes Quickly Painted on Small Circular Articles by 
Rotating Them with a Phonog'-upn 



Extension Spout on Can Prevents 
Waste of Gasoline 

Motorists, who have run out of gasoline 
along the road, know the difficulty of 
pouring gasoline into the tank from the 
emergency cans furnished by the service 
stations. To overcome this trouble, sol- 
der a 4-in. length of copper tubing to the 
top of a 1-gal. can that can easily be 
stored in the car, and slip a section of 
rubber hose over the tubing. In this way, 
you will have an emergency can with a 
flexible spout that will enable you to pour 
gasoline into the tank without waste. 
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made from SCRAP/ PARTS 




. R.E.MYERS 

TTERE is a cheap shaper th^^t any 
home-workshop owner ca^i readily 
build from an old auto-fjencrat(/r shell and 
a few pieces of wood, including a piece of 
plywood to serve as a table. The spindle, 
Fig. 5, is the only machined part and this 
must be turned down to fit 
the ball bearings of the gen- 
erator shell and also the 
shaper head to be used, the 
latter being obtainable from 
manufacturers of 
small shapers. 



After getting an old generator (the one 
shown was taken from a junked Ford), 
the armature and the brush holders are 
carefully removed, and a portion of the 
side is then cut out with a cold chisel to 
receive the belt, which is slipped over a 
small pulley fitting the spindle. Four j4-i"- 
holes, equally spaced, are drilled through 
the bottom, about in. from the outside 
edge, to accommodate Ij^-in. bolts, with 
which it is attached to a 9 by 9 by ^-in. 
block. Another similar block is bolted to 
the top. Be sure to countersink the holes 
in these blocks to receive the bolt heads, 
and also drill holes for the spindle. It 
should be noticed that a boss is turned on 
the spindle to rest on the top generator 
bearing which holds the shaft, while a 
collar is securely attached to the shaft di- 
rectly under the upper bearing, to pre- 
vent upward movement of the shaft, al- 
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the tabic, as indicated in Figs. 6 
It is best to bolt or screw the low- 
er block of the shaper to the workbench 
top, to which an electric motor is also at- 
tached as shown in Fig. 1. A good cut- 
ting speed ranges from 5,000 to 6,000 
r.p.m., and this may be obtained by pro- 
viding pulleys of the correct size. The 
calculation of pulley sizes is made by ap- 
plying the following rule. The speed of 
the motor, multiplied by the size of the 
motor pulley, is equal to the speed of the 
shaper, multiplied by the size of the shap- 
er pulley. Thus, if the motor speed is 
1,750 r.p.m., which is quite common, and 
a 3-in. pulley is used on it, with a 1-in. 
pulley on the shaper spindle, the speed of 
the latter will be 5,250 r.p.m. The 
direction of the cutter with re- 
lation to the work is shown, in 
Fig. 2. In use with a wing- 
shaped cutter, it is possible to 
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TURNED TO FIT GENERATOR BEARING — 



Fie.6 

ONE WEDGE USED 
TO TILT table: 



though this detail is not shown in the 
drawings. In this way the vertical play of 
the spindle will be reduced to a minimum. 
If the shaft is a drive fit in the inner race 
of the bearing, no collar is needed to pre- 
vent vertical play. A circular fence, a 
washer and a nut are provided to fit the 
spindle as shown in the lower details of 
the photo. If you have no lathe to turn 
down the shaft, the work can be done at 
any machine shop. 

The plywood table is then fixed to the 
upper block with bolts that are long 
enough to allow the insertion of two 
wooden wedges, which are used to raise 



vary the shape of the molding by tilting 
the table with one wedge, as already men- 
tioned. In doing this, however, a straight 
fence must be used to obtain an accurate, 
uniform cut, and the work must be run in 
a perfectly horizontal plane with relation 
to the cutter. 



Water Shrinks Leather Belt 

As an emergency measure against belt 
slippage soak it in a pail of water for 15 
minutes. This causes it to shrink, but af- 
fords but temporary relief; so, use only 
when you have no belt dressing. 
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Scaffold Horses for Painters Are Adjustable 



Painters and others 
who use scaffolds can 
work at any convenient 
height with these adjust- 
able horses. Their con- 
struction is clearly shown 
in the photos, the top of 
each horse being made 
up of two pieces of 1-in. 
stock, spaced to allow a 
third piece of the same 
thickness to slide be- 
tween them. The mov- 
able part of the horse 
consists of two vertical 
members, or legs, and a 
crosspiece, all three be- 
ing of hardwood as they 
will be subjected to con- 
siderable strain. A row 
of staggered holes are 
drilled through the legs, 
to accommodate a heavy 
spike which holds them 
up at any desired height. It should also 
be noted that additional bracing for the 
legs is provided on the horse in the form 
of pockets, into which the legs slide, in 




With a Couple of These Adjustable Horses, ScafFolding Can Be Quickly 
Raised to the Most Convenient Working Height 

order to prevent sideplay. A couple of 
these horses on the job will save much 
time in erecting scafifokling and the work- 
ers will find them a ereat convenience. 



A Rubber Brush to Use in Acids 

To make a brush for use in any kind of 
acid, take a 4 by 3-in. strip of inner tube 
and cut one end with a pair of scissors as 
shown. Roll this on a stick and bind it 
tightly with a rubber thong, slipping the 
acid-jar cover over the handle. To pre- 




Strip of Inner Tube, Cut at One End, Makes Brush 
for Applying Acids 



vent the bottle from tipping over, serrate 
a circular piece of tin and shape it as 
shown to form a base for the bottle. 



Helpful Hints for Printers 

To avoid blurring a printed sheet, make 
a finger stall of sandpaper, and use it on 
the large finger of the left hand to remove 
the sheets from the press. In building up 
the tympan on a press for an envelope 
job, slip a piece of blotting paper under 
the draw sheet. In this case, a cut-out is 
unnecessary, as the soft pad formed by 
the blotting paper will let the folds of the 
envelope settle enough to make the im- 
pression equal. A little jewelers' wax 
rubbed into the corners of a rule job will 
seal them so that it will be impossible to 
detect the joint. If rubber bands are 
wrapped around the "grippers" when 
printing a perforated job, the sheet will 
not pull off with the form. 
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Brakes Hinged to Rear End of Runners Hold Sled on 
Hills While Horses Rest 



Brakes for Heavily Loaded Sleds 

When pulling a heavily loaded sled up- 
hill, these brakes are effective in holding 
the load while the horses are resting. 
They are made from two pieces of heavy 
iron, 10 in. long, shaped as shown in the 
detail and hinged to the rear end of the 
runners, holes being tapped in the iron for 
machine screws with which they are fas- 
tened to the hinge. The brakes should be 
mounted so that the points extend below 
the runner in order to afford a good grip. 
When not needed, they are turned back 
over the runner. 



Humidity in Incubator Maintained 
with Moistened Pads 

It is well known that a proper degree of 
humidity must be maintained in the egg 
chamber of an incubator. To do this, 
make several pads, 1 in. thick, by wrap- 
ping burlap around a shingle, 3 or 4 in. 
wide and from 6 to 12 in. long. Moisten 
these pads with warm water and hang 
them in the incubator, above the egg trays 
and under the radiator pipes, on hooks so 
that they can be taken out for remoisten- 
ing when necessar}'. TJie pads have this 
advantage over the usual method of using 
wet sand or a pan of water set in the bot- 
tom of the incubator, that the moistened 
-air is formed above the eggs. As humid 



air is heavier than the dry air, it moves 
toward the bottom and passes around the 
eggs, thus providing a continuous circu- 
•lation of moist air, whereas with wet sand 
or a pan of water, it remains at the bot- 
tom and does not circulate. 



Flatiron Helps Remove Wallpaper 

When wallpaper cannot be easily re- 
moved by the usual methods, moisten it 
with a sponge soaked in water and run a 
hot flatiron over it. This generates steam 
and quickly softens the paste. Painting 
should never be done over paper except 
in the case of heavy embossed papers that 
are glued to the wall. It should be re- 
membered, however, that some cities have 
a fire law prohibiting this practice. 



This Portable Workbench Is Clamped 
to Wall Studs 

For those doing work in the garage oc- 
casionally a portable bench that can be 
clamped to the studs is useful. Brackets 
are cut from 2-in. stock and nailed near 
the ends of the bench top. A recess is 
then formed at the lower end of each 
bracket to receive a length of 2 by 4-in. 
stock, which serves as a support against 
the studs, and heavy C-clamps are bolted 
to the bench top near the back to enable 
attachment. 



Portable Workbench for the Garage Fastened Rigidly 
to Wall Studs with Heavy C-Clamps 
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Hints for Operating High-Speed 
Bench Lathes 

When stopping a high-speed bench 
lathe, the operator often checks the speed 
by laying his hand on the tightening 
wheel at the rear, putting a strain on the 
fine threads of the split chuck, which will 
in time enlarge them sufficiently to cause 
unnecessary wear and affect the accuracy 
of the lathe. If the hand is used to check 
the speed, it should be placed on the cone 
pulley. Pushing a tool against the cone 
while the lathe is in motion, will wear a 
groove in the cone. When cutting steel, 
it is good practice to place a piece of cloth 
or cardboard over the tool ways to catch 
the fine chips, so that they will not work 
in under the tool carriage and cause wear 
on the ways. 



An Inexpensive Hydraulic Ram 



BACK-PSISSURE. VAIVL - 
f CHAMBtR 




Built from 
fittings easily 
obtainable, 
this hydraulic 
ram delivers a 
large quantity 
of water. The 
construction 
is clearly 
shown. No di- 
mensions are 
given as the 
ram c a n b e 

made in any desired size. In starting the 
ram, open the back-pressure valve sufili- 
ciently to allow the water to escape freely 
so there is force enough to lift and close 
the valve quickly. This will cause the 
water to open the check valve, allowing 
the excess pressure to escape into the air 
chamber and thence into the delivery pipe. 
If the back-pressure valve fails to open 
after a while, open it by pressing down 
the lever a few times, then by adjusting 
the weight A properly, and the ram should 
operate without further attention. It 
should be located 3 or 4 ft. below the 
source of the supply, which should be 
kept free of any debris that would tend to 
prevent the valve from closing. 




Glass Shield over Emery Wheel Allows Clear Vision 
wnthout Getting Dust into the Eyes 

Headlight Lens on Emery Wheel 
Protects Eyes 

Mounted on the guard of an emery 
wheel by means of suitable brackets, the 
rim and a clear lens of an old auto head- 
light serve as a good dust shield for the 
eyes. The glass enables the operator to 
watch the work closely without fear of 
emery particles getting into his eyes, 
which^involves the danger of losing one's 
sight.— Donald MacDonald, Salt Lake 
City, Utah. 



CSoap moistened with water and rubbed 
over a small piece of metal imbedded in 
the flesh will often help remove it. 



Scriber Block with Wide Range 
of Height Adjustments 

Here is a scrib- nst\ 
er block, having a 
wide range of 
height adjust- 
ments, that can be 
made in a short 
time. A length of 
flat iron is bent 
and screwed to a 
wooden base as 
shown. A clamp 
screw is then 
turned out on a 
lathe and fitted 
with a wingnut 
on one end, while the other end is drilled 
to receive the scriber. Cold-rolled stock 
is used to turn out the scriber. 
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Holder Carries Steel Wedges Safely and Prevents 
Their Being Lost 

Carrier for Wood-Splitting Wedges Slung 
over Worker's Shoulder 

This holder for wood-splitting wedges 
is useful around the farm for carrying 
them about and will alsO prevent them 
from being mislaid or lost. It is made of 
1-in. wood, 18 by 10 in. in size, with suit- 
able lengths of strap iron, formed to fit 
the wedges, screwed on as shown. A 
shoulder strap, made from two lengths of 
leather, one long and one short, is nailed 
to the edges of the board and fitted with 
a harness snap and a ring for easy remov- 
al. — J. R. Koontz, Bremen, Ind. 



Easy Way of Handling Steel Wool 

Steel wool 
can be han- 
dled with 
greater ease 
and without 
cramping the 
fingers, when 
it is necessary 
to apply pres- 
sure, by wrap- 
ping it around 




a large cork as shown. Use a rag to pre- 
vent the fine particles from getting into 
your skin. 

Abrasive Dust on Belts Wears 
Away Pulleys 

Belts that are run in places where the 
air is full of abrasive dust will wear away 
the surface of the pulleys, especially at 
the crown. Although it is general prac- 
tice to run the belts with the slack side on 
top, it is a good idea to run them with the 
tight side on top. In this way the flap or 
vibration of the belt will tend to shake off 
the dust, thus preventing it from being 
carried around the pulleys. The advan- 
tage gained by having the slack side on 
top of the pulleys is offset by the longer 
belt and pulley life. 



Improving Toolmakers' Dividers 

In order to make the points of my di- 
viders more effective in scribing, I short- 
ened the legs to add the necessary stiff- 
ness, and heated 
and bent them so 
the points would 
touch each other 
when brought to- 
gether. Then, I filed 
the inside of the 
legs so they were 
flat and parallel to 
each other when 
spread about J4 i"- 
apart, making a 
slight angle when 
brought together. 
Finally, I ground/' 
the outer edges to 
an angle slightly less than 60 degrees. The 
points, now about the same angle as the 
point of the center punch, enabled me to 
insert one leg in the punch mark while 
the other cut a neat circle in the metal. — 
D. W. Patton, Decatur, 111. 




Imitation Ground-Glass Paint 

A paint for imitating ground glass can 
be made by rubbing down zinc oxide with 
linseed oil to a consistency of thick cream. 
It should be applied in a thin coat and 
stippled with a stiff brush. This makes a 
novel finish for walls. 




Making Accurate^ 

DOVETAIL JOINTS 

By W. Clyde Lammey 




IT is comparatively easy to cut accu- 
rate-fitting dovetail joints by hand. A 
template, as shown in Figs. 1 and 2, fitted 
with suitable guide blocks, is first made in 
order to obtain uniformity. The dimen- 
sions given here are in- 
tended for drawer fronts 
^•'/ic in. thick, as can be 
seen from the location of 
the top guide block. The 
second guide stop is 
tacked to the opposite 
side of the template, with 
one edge flush with the 
ends of the sockets, so 
that the same template 
can be used in laying out 
both pins and sockets. 
The template must be 
cut to the same length as 




Fig. 3 



the width of the drawer front, and the 
dovetail sockets must be laid out with 
care, or the joint will not fit. 

After the pins and sockets have been 
marked off on both the drawer side and 
front, a guide line is 
scored across the inside 
face of the drawer front 
with a marking gauge, 
set to ^ in., and the same 
is done on the inside face 
of the drawer side with 
the gauge set to Vig in. 



bored to a depth of ^ in. 
in all the sockets, as 
shown in the upper right- 
hand detail of Fig. 4. A 
"Aa-'m. hole is then bored 
through the drawer side, 
the hole being centered 
in the waste that is to be 
removed between pins. 
This done, the remainder 
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ing Yi in. from the end of the 
scale, is scored across the inner 
face of the guide, which is then 
bohed to the machine table, so 
that the line will coincide with 
the vertical center line of the 
dovetail bit. The stop is moved 
forward until the end is exactly 
even with the end of the scale and 
is locked by the wingnut. Then 
the machine table is moved for- 
ward and locked, to bring the 
cutter in position to cut the full- 
sized socket. The stock to be 
dovetailed is set on end above the 
cutter, with one edge against the 
stop as in Fig. 7. In this position 
it is lowered very slowly onto the 



of the waste is easily and quick- 
ly chipped out with a sharp butt 
chisel. The projections between 
the pins on the template, as in- 
dicated in Fig. 2, are wider than 
those on a macliine-made dove- 
tail. In handwork, this addi- 
tional stock tends to prevent 
chipping. The size and tlie an- 
gles of the pins and sockets may 
be varied slightly according to 
the size of the work. On some 
types of dovetail work, the template will 
serve only for marking out the sockets, 
and the pins may then be laid out from 
the sockets with the jig shown in the low- 
er-left detail of Fig. 4. A sharp-pointed 
scriber is used to mark the location of the 
pins to be cut on the ends of the drawer 
sides, as in Fig. 1. A jig for cutting the 
sockets by means of a power-driven mor- 
tising machine is shown in Figs. 3, 6 and 
7, and the completed joint in Fig. 5. A 
guide bar of 1^-in. hardwood is made as 
in Fig. 3, and is slotted for a ^-in. bolt. 
A 10 or 12-in. scale, such as part of a dis- 
carded yardstick, is ripped to Yz-'m. width 
and set into a 3^-in. groove cut in the top 
edge of the guide. A sliding stop is then 
made and attached to the guide by means 
of a %-'m. bolt and wingnut. the bolt slid- 
ing in the slot cut in the guide. A stand- 
ard dovetail cutter, with ^-in. shank, is 
tightened in the chuck, and a line, measur- 




revolving cutter, allowing the cut to pro- 
gress until the end of the stock rests on 
the machine table, after which it is care- 
fully lifted clear, the stop moved 1 in. to 
the left and the operation repeated. In 
doing this, it is assumed that the cutter is 
the same size as the dovetail template in 
Fig. 2. The dimensions of the guide, in 
Fig. 3, are only approximate, and some 
slight alterations may be necessary to fit 
the machine at hand. To aid the cutter 
in removing the waste, holes may be 
bored, as in Figs. 3 and 6, in the end. 



Making Exterior Paint White 

When a mixture of white lead and lin- 
seed oil does not give a suitable white 
color for exterior paint, add a little raw 
sienna. This tends to neutralize the yel- 
low color of linseed oil, and when the 
painting has bleached, will produce a 
comparatively cold-white color. 
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Small Lamp Illuminates Work Without Glare 




Bell-Ringing Transform- 
er Supplies Current for 
Auto-Dash Lamp to Il- 
luminate Places Hard to 
Reach 



Here's a good method of get- 
ting a concentrated hght in some 
remote part of machinery, in a 
deep bored hole or a pipe. An- 
other application of the idea is on 
the table of power-driven ma- 
chines, to throw light on the 
work. All you need is a small 
auto-dash lamp, a socket for it, a suitable 
length of lampcord and a bell-ringing 
transformer to step the 110-volt house- 
lighting current down to the 6 volts nec- 
essary for the operation of the lamp. If 
desired, you can mount the lamp and 
socket on the end of a long stick to reach 
into places otherwise difficult to illumi- 
nate. The wiring of the transformer sock- 
et and lamp is indicated in the left-hand 
photo, while that on the right shows how 
the same idea can be used to light the ta- 




ble of a handsaw. In the latter case, an 
old auto spotlight and the transformer 
were both bolted to the machine frame, 
and the lamp adjusted to throw the light 
where it was needed. When using a larger 
lamp than an auto-dash lamp, it may be 
necessary to get a transformer that de- 
livers more current than that supplied by 
many bell-ringing transformers. The ad- 
vantage of using a small lamp is that the 
troublesome glare of a large lamp hang- 
ing in- front of you is eliminated. 



Rubber Pad Improves Sandpaper Block 

A pad of sponge rubber cemented to the 
bottom of a sandpaper block gives it a 
resiliency desired for smoothing uneven 
surfaces. Two wooden blocks, 4 in. square, 

one cut from 
^-in. hardwood 
and the other 
from ^-in. ply- 
wood, make up 
the Sander. Aft- 
er clamping the 
blocks together, 
drill and coun- 
tersink two 
holes through 
them, from the 
plywood side, for small bolts, which should 
project far enough to take wingnuts. Aft- 




SPONGE RUBBER i 
HARDWOOD BLOCK — ^ 



er the nuts have been tightened, remove 
the clamps and cement the rubber pad to 
the plywood block. In use, the sandpa- 
per is placed on the rubber bottom and 
clamped between the blocks. 



Brazing Extensions on Drills 

Tobin bronze is superior to other met- 
als for brazing extensions on drills when 
a greater length is required. The prepa- 
rations are the same as for brazing with 
steel, that is, apply the bronze, grind or 
file off the surplus material and polish 
with fine emery cloth. Tobin bronze will 
give greater strength, due to its lower 
melting temperature, which does not in- 
jure the temper of the drill nor will it 
cause the drill to break. 
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Carrier for Large Panes of Glass 

Hinged together by gluing a strip of 
canvas across the bottom, two pieces of 
plywood will make a good carrying case 
for large panes of glass. Before gluing 
on the strip, place a third piece of ply- 
wood between the sides, removing it after 
the glue has dried. This will provide suffi- 
cient space to accommodate several panes. 
Clamping the pieces together and cutting 
the handholes will finish the job. 



Hints on Lapping Fine Work 

Fine lapping can be done as follows : 
Sift a tablespoonful of emery flour into a 
glass tumbler, filled with a good grade of 
lard oil, and allow this to set for a few 
hours, when the coarser grains will have 
settled to the bottom of the glass. Then 
pour oflf the oil, which will be charged 
with fine emery particles, and apply it to 
the lap, a drop at a time. This will pro- 
duce a bright and fine finish. Loose em- 
ery powder should not be added to the 
surface, as it will roll around and prevent 
contact of the lapping plates, resulting in 
a scratchy finish. When doing fine cy- 
lindrical grinding or lapping, where the 
wheel must just touch the work, a good 
method of telling when both are in con- 
tact is to place the blade of a screwdriver 



on the tailstock and then hold the ear 
close to the handle. When both are in 
contact, the vibration will be transmitted 
to the ear. A sound magnifier of some 
kind should be used, as otherwise one can- 
not watch for sparks which would mean 
too close a contact for very fine work. 



Spindle Sander Has Flexible Shaft 

For edge-sanding irregular work, an ef- 
ficient spindle sander can be made from a 
table, a small sand drum, a length of flex- 
ible shafting and a j4-hp- motor. Bore a 
hole in the center of the table top just 
large enough to admit the drum. From 
1^-in. hard-maple stock cut a 4 by 6-in. 
block, and from 1-in. stock a triangular 
brace. Screw these parts together as 
shown. Drill the block to receive two 
iron rods, 7 in. long, bent to form a 
hook at one end and threaded for wing- 
nuts at the other. Drill and saw out a slot 
as shown and also drill and slot a 4 by 
5-in. block of J^-in. stock to correspond 
with the hole and slot in the 4 by 6-in. 
piece. Attach the flexible shaft by means 
of the hooked rods and wingnuts to the 
block assembly and tighten the sanding 
drum in the chuck, after which the drum 
is inserted through the hole in the table 
from the underside and the whole is fas- 
tened securely with heavy screws coun- 
tersunk in the table top and projecting in- 
to both brace and block. Connect the end 
of the flexible shaft to the motor mounted 
under the table. 




Inexpensive Spindle Sander with Flexible Shaft for 
Edge-Sanding Curved and Irregular Work 
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Fan Aids in Printing Large Sheets 

When printing large sheets on a self- 
feeding job press, it was found that they 
did not settle quickly enough to be flat on 
the table when the impression was made. 
To overcome this trouble, a small electric 
fan was suspended above the press so that 
the current of air would force the sheet 
into place, thus avoiding crumpling in the 
swing of the press. 



REPAIRING GLAND' 
SEAT 



Repairs for Worn or Broken 
Stuffing-Gland Seat 

The stuffing glands on pistons of steam 
engines or compressors are frequently 
worn to the point where the packing will 
push through and cause constant trouble. 
To prevent this, split a lead ring of the 

proper size, 
fit it over the 
piston rod and 
drive it up 
tight against 
the seat. This 
will effective- 
ly stop the 
leak and will 
cause no wear 
on the rod. If 
wrenching on 
the stuffing 
gland has 
fractured the 
seat, make a 
brass sleeve, 
with an inner and outer flange as shown 
in the lower detail. Place a ring of pack- 
ing under the rear of the outside flange 
and the rod packing inside as usual. Tight- 
ening the gland will then make both pack- 
ings tight. While it is possible to split the 
sleeve and assemble it without disman- 
tling the seat, a better packing job will 
result if a solid ring is used. 




Reading Meter with Broken Needle 

Difficulty experienced in reading a me- 
ter that has a broken needle can be over- 
come by holding a piece of celluloid on 
which a narrow line has been painted, in 
front of the dial, against the glass with 
the line over the remaining portion of the 
needle. The line will then point to the 
correct reading on the meter. 




Can with Roll of Burlap Oils Tools without Waste 
of Lubricant 

Handy Lubricator for Your Tools 

Here is a can for oiling your tools that 
will not waste any of the lubricant. Take 
an oilcan, remove a portion of the spout 
and to this solder a small tin can, which 
has been cut in half. Ribbon burlap, 
which acts as a sponge to prevent the oil 
from feeding too fast, is rolled to fit snug- 
ly inside of the can and to project about 
yi in. beyond its edge. 



Emergency Square Easily Formed 
from Folding Rule 

With slight alteration, the first three 
sections of a folding rule can be used as 
an emergency square. The first section 
of the rule is folded as shown and squared 
with the third section and a small bolt is 
then fitted into a hole drilled through the 
crossing sec- 
tions to hold 
them in place. 
It takes only 
a few seconds 
to form a 
square in this 
way and if 
carefully 
made, accu- 
rate results 
are assured. 




CNever keep a gasoline torch more than 
three-quarters full, and it will be found 
that the torch will last much longer with- 
out need of repairs. 



FROM 



TO 




/CAPABLE of pulling any two-horse 
load with ease, at good speed and 
nominal gas consumption, this homemade 
tractor, made from junk automobile parts, 
costs only about $50 to build. Although 
a low hitch is provided on the rear-axle 
housing, the high hitch, also shown, is safe 
for most loads, as it was found that, with 
the tractor anchored, in several tests to 
determine its turn-over tendency, the for- 
ward wheels lifted 15 in. but no more. To 
insure a more efficient cooling and lubri- 
cating system than that provided on a 
Ford model-T motor, which is used in this 
tractor, a water pump and an oil pump 
may be added, but these details are left 
entirely to the discretion of the builder. 

Starting out, you will need an old Ford 
passenger car. If you already have one, 
well and good ; if not, your local junkyard 
or wrecking establishment will supply one 
at low cost. Stripped of 
unnecessary parts, the 
car will take on some- 
what the appearance of 
Fig. 2. From this picture, 
you can readily see that 
the car purchase should 
be made with an eye to a 
good radiator, a fair mo- 
tor and an unsprung 
chassis. The front-wheel 
unit, too, although not 
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shown, should be in good condition 
as this forms a part of the finished 
tractor. All in all, parts from three 
cars — a Ford passenger, a Chevrolet 
passenger and a Ford truck — go in- 
to the making of the new unit. 

With the chassis stripped, the first 
job is to install the new shaft. This 
consists of a number of pieces, in- 
cluding a Chevrolet transmission to 
step up the power supplied by the 
Ford motor, as shown in Figs. 3 and 
4. Start building up the shaft by 
fitting a rear-half universal housing 
from a Chevrolet over the Ford uni- 
versal. As can be seen 
in Fig. 1, the holes 
must be enlarged a lit- 
tle with a rat-tail file 
in order to get a neat 
fit. The Chevrolet 
transmission comes 
next, which must be 
partly disassembled, as 
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in Fig. 3, in order to re- 
move the front main 
driveshaft. This shaft is 
to be taken to a machine 
shop and tooled down 
slightly to fit within the 
Ford universal. The re- 
assembled transmission 
is shown in Fig. 5. 
sketch shows a 1-in. steel 
collar, which is fitted to the trans- 
mission by means of three ^^-in. 
studs extending through the collar 
and into the holes in the Chevrolet 
universal housing, as in Fig. 6. The 
coupling alone is not sufficient to 
properly brace the transmission, so 
a crossframe truss of angle iron is 
fitted into place as in Fig. 7. This 
holds the transmission by means of 
two long bolts, properly spaced by means 
of two Yz-'m. pipe nipples. A second trip 
to the machine shop is necessary to have 
the shaft splined as shown in Fig. 8. The 
heavy portion is already splined to fit the 
Ford truck dififerential of which it is a 
part, but the splines on the lower half 
must be machined to fit the Chevrolet 
universal, as shown in Fig. 12. Next, a 
5.>^-in. length, cut from the rear of the 
Ford truck driveshaft housing, is brazed 



to the Chevrolet universal housing, as in 
Fig. 13. The jointed parts are then bolted 
into place, as in Fig. 14, w-ith the splined 
shaft inside. The final piece is the Ford 
truck differential, which is bolted to the 
shaft housing, A detail of the manner of 
supporting the differential is given in Fig. 
15. A length of boiler plate, 6 in. wide by 
Yz in. thick, is turned over at right angles, 
and the ends are cut out to fit over the 
axle, fastenings being steel straps twisted 
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to shape and bolted into position (Fig. 
10). Fig. 16 shows the endpiecc. The 
exact line on which to cut off the chassis 
is determined by this piece, the cut being 
made so that the endpiece can be bolted 
to the rear of the differential, as shown. 
Additional bracing is provided by the 
original truck trusses, which are cut to 
suitable size and bolted 
to the frame, as in Fig. ^^tttlMI/lMlr' 
11. This completes the " jmlllllllllill!:!l!' 
driveshaft assembly. 
The universal joints an- 
not used for flexibilitv 



angle iron. Fitting is best done by drill- 
ing the cleats first, then drill thirteen 
evenly spaced holes around the rim, and. 
finally, use a fit-and-try method to locate 
the remaining holes, as shown in Fig. 25. 
The cleats are fastened at an angle of 
about 45°. 

The forward-wheel assembly includes 
the original Ford pas- 
senger-car axle, with 
wheels and rims, as 
shown in Fig. 17. The 
addition consists of two 
triangular wedges of 




but only to insure simple and satisfactory 
couplings. 

Now for the rear wheels. Each of these 
is made from a Ford passenger-car rear 
wheel, the original hub being removed 
and the hole for it enlarged with a file so 
that a truck hub may be substituted, as in 
Fig. 23. The latter should be placed so 
that the bolt holes of the hub will come 
between the old ones, in order to assure 
sufficient holding qualities. The outer 
part of each wheel is made from a Tic by 
6-in. iron band, bent to fit a Ford or Chev- 
rolet rim and fastened with three bolts as 
shown in the right detail of Fig. 23. Each 
wheel is fitted with thirteen cleats which 
are 11 or 12-in. lengths of 2 by 2'/-in. 



boiler-plate stock, cut to the dimensions 
given in Fig. 20, The holes for the six 
bolts that hold these plates to the axle 
must be drilled very carefully so that the 
bolts will be tightly wedged into position. 
The slight swelling of the axle at this 
point will be sufficient to keep the plates 
firmly in place. Fastening the front 
wheels to the frame is accomplished by 
using two old-style front-frame bearings 
(Ford), which are bolted on either side of 
the frame as in Fig. 21. Such bearings 
can only be found on models up to and 
including the 1921 Ford. The opening in 
the lower bearing is fitted with a bushing, 
to take a ^-in. bolt, passing through the 
top of the triangular plates. The unit is 
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assembled as in Fig. 19, using lock wash- 
ers under the nuts. As a tractor has a 
decided tendency to set nuts spinning, it 
is a good idea to use lock washers wher- 
ever possible throughout the entire as- 
sembly. One other thing about the front 
wheel assembly : For light truck farm- 
ing, the original steering-gear tie-rod can 
be left in place, but if you anticipate heavy 
duty, you may as well remove this now as 
later and substitute a heavier rod. The 
strain on the rod, especially when the 
wheels are tipped in and out of a furrow, 
is considerable, and a light rod will usu- 
ally buckle. 

The rest of the job consists of finishing 
touches. You may use a standard tractor 
seat, fitting this into place with a fairly 
flexible length of steel, as in Fig. 18. 
Wood flooring is nailed over two lengths 
of 2 by 4-in. stock, preferably hardwood, 
bolted to the frame. The gas tank is 
mounted under the seat, and, in this po- 
sition, allows a gravity feed to the car- 
buretor. Starting is done by hand, with 
an ignition battery strapped into place 
behind the gas tank. 

Although it adds nothing to the run- 
ning qualities of the machine, a simple 
sheet-metal cowling will greatly improve 
its appearance. This should be made to 
run from the original dashboard back, 
with lighter lengths turned over at right 
angles, fitting over the frame at the front 
and along the flooring at the rear, as can 
be seen in the picture of the finished job. 
With this cowling, a wooden instrument 
board may be fitted neatly within the met- 



al hood, as shown in Fig. 22. The original 
Ford hood can be used over the motor. 

Two examples of hitches are shown in 
Figs. 9 and 22. The higher one is used 
for light loads, while the lower hitch is 
best for heavy loads. The upper one con- 
sists of a piece of heavy iron plate secure- 
ly bolted to the rear crosspiece as shown 
in Fig. 15, while the lower one comprises 
several individual pieces, riveted or weld- 
ed together, and is attached to the rear- 
axle housing. Running the tractor may 
be a little puzzling at first, especially if 
you have had no experience with a model- 
T Ford. With both transmissions in high, 
the tractor is simply a Ford truck with a 
to 1 ratio between motor and rear 
wheels. There are, however, several in- 
termediate combinations of gearing which 
will readily allow even the slowest plow- 
ing speed without stalling the motor^ 
Normal tractor speed is obtained by put- 
ting the Ford transmission in high and 
the Chevrolet in first. One hour at the 
wheel will show what this tractor will do. 

If the instructions given in this article 
are carefully follow ed, no difficulty will be 
experienced in building the tractor. You 
might question the fact that passenger- 
car wheels were used on a truck rear end, 
but this arrangement was found most 
practical as truck wheels were too small, 
being 3 in. less in diameter than the pas- 
senger-car wheels. When you have com- 
pleted this tractor, you may be assured 
that it has plenty of power for average 
work, and will be found especially suit- 
able for truck farming. 
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A New Exterior Improves Your Old Home 



Old frame houses can be made attrac- 
tive by simply remodeling the exterior. 
An effective combination is brick facing 
on the first floor with half-timbering and 
stucco on the second. With the exception 
of door and window frames, no altera- 
tions are necessary, the new exterior be- 
ing built over the old. This construction 
not only beautifies the house, but the add- 
ed insulation makes it warmer during 
winter and cooler in hot weather. First, 
a new concrete footing, about 8 in. wide 
and 12 in. high, is built along the old one, 
the top flush with the ground level. Next, 
the timber work is installed. Although 



TAR PAPER 

WRIGHTS NAILED OVER SipiN6 
TI6Hr WIRES SPACED 6" 
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■ OLD FOUNDATION 

tones here and there. For the 
brick construction brick ties are 
required, these being driven in- 
to the siding as shown in the il- 
lustration. In case both first 
and second stories are to be giv- 
en a stucco finish, it is not nec- 

°'''„"°"^ 5*^^* *'°5'c". ^u/u^"? Them with a Coat of Brick, essary to Carry the new exterior 
Half-Timbering and Stucco, Which Also Improves Insulation . , . . . 

so far out from the origmal sid- 



solid timbers are shown in the drawing, 
they may be built up of planks and adzed 
to give the hand-hewn effect. On the 
first, floor, a layer of 15-lb. felt is applied 
over-^the siding, and on the second, 2 by 
2-in."uprights are nailed to it, directly over 
the studs beneath. On these, lengths of 
No. 12 galvanized-iron wire are stretched 
horizontally, spaced about 6 in. apart, to 
prevent the tar paper, which is to be ap- 
plied next, from sagging when stucco is 
put on. Wire mesh is laid over the tar 
paper to anchor the stucco. On the first 
floor, rough-surface brick is laid around 
the timber work, and, if desired, the work 
can be varied by laying in bricks of dark 



ing. Instead of the 2 by 2-in. uprights, 
2 by 1-in. slats can be used. 



Correct Grinding for Lathe Tools 

To get the utmost efficiency from tung- 
sten-carbide lathe tools, they should be 
ground as follows : For general work, 
they should have a clearance of 7°, a tool 
angle of 72°, a top rake of 11° and a side 
or back slope of 4°. For hard iron, allow 
a clearance of 3°, a tool angle of 83°, a 
top rake of 4° and a side or back slope of 
4°. For soft steel, they should have a 
clearance of 8°, a tool angle of 62°, a top 
rake of 20° and a side or back rake of 4°. 
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loosely, immerse it in the cleaning 
fluid and leave it there overnight. 
Then remove the belt and allow it 
to dry for about 10 hours. Most 
of the dirt and grime will be loos- 
ened and will settle to the bottom 
of the container, but that remain- 
ing on the belt can usually be re- 
moved by brushing or scraping. 
When the belt is dry, lubricate it 
with a suitable dressing and it is 
ready for use again. 



Made of a Hardwood Lever and 
Heavy Chain, This Fence Stretcher 
Will Be Useful for Heavy Work 



Wire Stretcher for Heavy Work 

Fastened to a well-braced post, this wire 
stretcher will be useful in work where 
considerable strength is required. A 10- 
ft. piece of 2 by 6-in. hardwood forms the 
lever, which has three holes drilled about 
10 in. apart at one end to take clevises. A 
suitable length of chain for anchoring the 
stretcher to a post is fastened to the mid- 
dle clevis, while ZjA-it. lengths, fitted with 
hooks, are fastened to the two others. 
Two pieces of 2 by 4-in. stock are clamped 
over the wire by means of bolts. The 
clamp is fitted with a chain as indicated. 
In use, the lever is moved back and forth, 
the loose hook being brought closer to 
the wire at the beginning of each sti 
— Floyd Mix, Chicago. 



Trucks Approaching Doorway 
Ring Signal Bell 

To prevent workmen from being 
hit by push trucks in a narrow shop 
doorway, I installed a signal by 
fastening two sheet-iron plates to 
the floor near the door opening on 
both sides. The plates were connected to 
a doorbell circuit so the wheels and axle 
of a truck passing over them closed it, 
ringing a bell and lighting a 3-volt red 
lamp over the entrance. The wiring and 
installations are shown in the drawing. A 
similar circuit was also adapted to the 
freight elevator, so that the trucks auto- 
matically called the operator as they ap- 
proached the elevator. This method can 
also be used with rubber-tired trucks by 
attaching springs or chains to the axle to 
drag on the plates. — Geo. F. Read, Ever- 
ett. Mass. 



DRY cni s 



Oil-Soaked Leather Belting 
Easily Cleaned 

Oil applied to leather belting to 
keep it pliable will in time cause it 
to slip. If the slippage is excessive, 
the belt will also become burned 
and will crack. To avoid this, im- 
prove the oiling conditions so there 
will be no leakage or spattering of 
the oil. Also use a belt that is as 
immune to oil as possible, and 
clean it periodically. A number of 
cleaning agents are available for 
this purpose, such as gasoline, 
naphtha, alcohol, etc. Coil the belt 




IROU PLATES 



Trucks Passing over Metal Plates. Placed at Approach to Shop 
Door, Ring Signal Bell 
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Magnet Retrieves Small Parts 
in Auto Motor 

For retrieving screws, nuts, etc., that 
have been dropped into places hard to 
reach, an electromagnet can be made from 
a discarded Ford coil connected to the 
electrical circuit of the car. Open the 
case, remove the secondary winding from 
the iron-wire core, but leave the primary 
winding intact. To the ends of this wind- 
ing, solder two lengths of wire provided 
with spring clips. In use, one lead wire is 
clipped onto the positive terminal of the 
battery and the other is fastened to the 
motor or frame to provide a ground and 
complete the circuit through the coil. 



Collapsible Stool for Window 
Trimmers and Merchants 

Window trimmers will find this stool 
useful, as it is easily taken apart and oc- 
cupies little space when packed. It can 
be made of wood or metal, and consists 
of two pieces, shaped as shown, one being 
slotted at the top and the other at the bot- 
tom. A pro- 
jection at the 
top of each 
edge holds the 
circular seat 
in position. If 
all parts have 
been correct- 
ly cut, the 
stool will be 
rigid. — E. A. 
H o p p m a n, 
Dumont, N. J. 




Coloring Detects Glue Spots 

As glue has a color so near that of nat- 
ural wood, spots are often overlooked 
and not removed when finishing furni- 
ture. In order to be sure that, all the 
spots would be seen and removed, a man- 
ufacturer used a vegetable dye to color 
the glue before using it. Dyes contain- 
ing acids should not be used for this pur- 
pose, as the acid will interfere with the 
adhesive qualities of the glue. 




This Handle, Fitted to Tane of Pile, Insures Firm 
Grip When Surfacing Flat Work 

Raised File Handle Prevents Injury 
to Fingers 

When filing flat surfaces, the illustrated 
file handle will prevent injury to the 
hands. It is simply a length of soft iron 
or brass rod bent as shown. The rod 
should be large enough in diameter so 
that a slot can be filed in one end to fit 
the tang of the file securely. Both ends 
are bent over at right angles, about 2 in. 
from the end, to enable the user to grasp 
the tool comfortably. 



CPress marks on mohair-covered furni- 
ture are easily removed by rubbing with 
damp cheesecloth. 



Tool for Chipping Glass 

Here is a tool that has been used suc- 
cessfully for chipping glass. It is a length 
of flat iron, having one end notched and 
cut out to the shape shown, the size of 
the notch de- 
pending on 
the thickness 
of the glass to 
be chipped. It 
is necessary 
to have a dif- 
ferent size 
notch for each 
thickness. If 
the edge of 
the glass is 
cut evenly and 
a firm snap 
given to the tool for each notch, the 
broken-off chips will all be the same size. 





2 ^ 



POPULAR MECHANICS 



Can\bu Solvcthese Puzzles? 




IN Siam, fish fighting i 
a popular sport. Th 
fighters are usually a larg 
perch, the kingfish, and 
small carp, or devilfish, 
kingfish can easily lick on 
or two of the devilfish, b 
three of the little fellow 
will hold him at bay. When 
four combine against a king, they will dis- 
patch it in three minutes. Now let us pit 
thirteen of the devilfish against four of 
the kings. Puzzle : How long should that 
thirteen to four battle last? 

"IV/TRS. TerwilHger said to her class: 
"The letter A represents a number 
of five figures. If you place the figure 1 



before it, and multiply the number by 3, 
the product is Al. Now, what is A?" 

/^UT two parallel slits in a strip of 
leather or strong- paper, and below 
them, a round hole. Fit with string and 
buttons as shown. Can you take the 
string and buttons out without tearing or 
untying anything? 



Answers to Last Month's Puzzles 



From what Mrs. TerwilHger told us last 
month. A must represent 2 and B, 5. With 
A in the ten-column and B in the units, 
the number AB may be expressed by lOA 
plus B. Reversing the order, we have lOB 
plus A, and this number was 2 more than 
twice the other. Doubling the first num- 
ber and adding 2 we have 20A plus 2B 
plus 2, which equals lOB plus A, or, stat- 
ed in another way, 19A plus 2 equals 8B. 
Now 2 is the only digit which, taken 19 



352 



times and added to 2, gives a number di- 
visible by 8. Thus 40 divided by 8 makes 
B equal 5. 

If the monkey climbed six feet up the 
rope, he would ascend three feet, the 
weight would ascend three feet and they 
both would stop four and one-half feet 
above the ground. The weight would al- 
ready have pulled the monkey up eighteen 
inches. 
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YANKEE 



Eleven -Inch 

Hand Drill No. 1435 gives you 



two speeds 




PAYS you to buy "Yankee" Tools! 
They are "cheapest in the end," be- 
cause they do thmgs other tools 
can't. "Yankee" No. 1435 is the only 
small hand drill (eleven inches) that 
gives you high speed for fast Mork and 
then a shift to slow| speed for easy 
drilling through. Saves drills; lime. 
No jamming. Lets the amateur make 
holes like a professional: quick, 
smooth, free of burrs. 



"Yankee" Ratchet 
Hand Drill No. 1530 

For Work in Tight Places 

Five adjustments iiirliiding 
"Yankee""' Double Ralehel for 
continuous drilling vhere «-rank 
can be moved only to and fro. 
length, 1014 inches. Weiiiht, V4 
pounds. Three-jaw ehiiek; holds 
up to Inch. Price, $5.2.^. 

Sec these ingenious drills at your 
tool dealer's. Use coupon below 
to get tool book. 



No. 1555. — " Ytiiikir" I?!it<-|ii-t nrcust Drill. 
Loncth. 17". Threo-jaw chuck; '2'. Two speeds. 
Five a<lju!*tnients: right and left ratchet; DOrBLE 
ratchet: |)lain drill; gears locked! (iives you the "feel" 
of the work. Price, $11.00. 

No. 1545.— Hand drill pattern. Capacity, H'. $10.00. 



NORTH BROS. MFG. CO., 
Philadelphia, U. S. A. 

You may send "Yankee" Tool Book, showiuR 
eiphteen styles of breast and hand drills, at 
S3 00 up. 

Name 

.\ddress (pnci) 




Cor 
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FATIGUE is the signal to rest; obey it if 
you can. When you can't, keep cool and 
carry-on in comfort. 

Bayer Aspirin means freedom from 
those pains that nag at nerv^es and wear 
you down. One tablet will block that 
threatening headache while it is still just 
a threat. Take two or three tablets when 
you've caught a cold, and that's usually 
the end of it. 

Carry Bayer Aspirin when you travel. 
Have some at home and keep some at the 
office. Like an efficient secretary, it often 
"saves the day," spares you many an 
uncomfortable, unproductive hour. It 
is harmless, so keep it handy, keep it in 
mind, use it freely. No man of affairs 
can afford to ignore the score and more 
of practical, proven uses the directions 
explain. From a grumbling tooth to the 
rheumatic pains that seem to bend the 
bones, Bayer Aspirin is ready with its 
immediate relief — and always works. 
Neuralgia. Neuritis. Rheumatism. Any 
nagging, needless pain. 

Get the genuine tablets, stamped with 
the Bayer cross, for they are of perfect 
purity and do not affect the heart. 

BAYER ASPIRIN 



Send today for new free Kalamazoo cat- 
alog! Stove, Rangre and Furnace factory 
iricea drastically reduced. Save Mt to 
Vi by buying direct from the factory. 
, You'll see values beyond belief — 
bargains never known before. 
Kalamazoo quality — famous for 
81 years — is rigidly maintained. 

SOO Styles and Sizes 

800,000 satisfied customers! 200 
styles and sizes: Beautiful Porce- 
lain Enamel Ranges in sparklinir 
colors. Coal and Wood Ranges, Gas 
and Combination Gas, Coal and 
Wood Ranges, Heaters, Furnaces, 
Household Goods. 

Only $S Down 

Easy terms — only $5.00 down on any 
Kalamazoo. A year to pay. 30 days 
trial. 360 days approval test. 24 hour 
r shipments. $100,000 bank bond guar- 
antee of satisfaction. 5 year guaran- 
tee against defects in materials and 
workmanship. Don't miss this bis 
free bargain catalog. Write today. 

KALAMAZOO STOVE CO .MfrS. 
391 Rochester Ave.,Kalainazoo.MiGh. 



'AKalaottazoa 



Traac Mark 



Direct toYoif* 




'•FLYING CLOUD" 

Get clean-cut parts and clear blue- 
prints for 20' model. Readily made in 
spare hours as hull fully shaped and 
sanded. Set includes anchor, bell, capstan, 
dead eyes, wheel, rigging line, etc. Com- 
plete for Sll. Postage 5 lbs. vVhIte metal 
figurehead 50c. Send 1 5c (coins) for beau- 
tiful catalog of ships and coaches. 

ROY HANCOCK 

3S3 Dougla* Avt. Portsmouth, Va. 



AG 




SELLS LI KE 
WILD FIRE 



SQUEEOCI ORKV 
OWE ST90«i 



I)(mOV( CA? AI40 
HURT taOOM MANXE 

COB mKjM winX)*^ 



$380 monthly selltng 10 Improved pateated Carter Window 
Washers daily. Cleans, dries, poli.she-i. Eliminates all muss. 
GotKl Housekeeping approval. Restricted territory. Writetoday. 
CARTER PRODUCTS CORPORATION 998 Front Ave.. Clereland. 0. 



TSONEV- 



TumYour 
Trees Into Cash 

Be independent, start a wood 
sawing business, have money com' 
ing in all the time. Use the portable engine year 'round. 
Pays for itself. Low factory prices. Big FREE Catalog. 

WITTE ENGINE WORKS 

6742 OAKLAND AVE. KANSAS CITY, MO. 




When xcritinrj to advertiseis please mention Popular Mechanics 
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I didn't 
get the job 






HE'D counted on landing the job— but 
he missed out. Again he'll have to 
"stall" the landlord, the grocer and all the 
rest. One thing stood between him and a 
weekly pay check. His wife is somewhat 
reluctant to tell him. He doesn't realize 
that a fresh, close shave is important in 

getting and holding a job. 

• • • 

Far too many men shave, without being 
clean shaven. The blade you choose and 
the way you use it make the difference. 
Of course you can't shave your way to 
independence, but a fresh, immaculate ap- 
pearance will help. On the other hand, the 
slightest growth of stubble is a handicap. 



Today Gillette offers a new blade that 
makes close and frequent shaving easy and 
comfortable. It never roughens or irritates 
tender skin. Stubborn beard is sheared 
away quickly and smoothly. Try the new 
Gillette on our guarantee. You risk 
nothing. Buy a package and use two blades. 
If every shave isn't clean and pleasant — 
return the package to your dealer and 
he'll refund the entire purchase price. 

Gillette 



RAZORS 

When iciitinn to advertisers please mention Popular Mechanics 
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Make Big Money 
Th!s Year! 




Be Independent! Have Your Own Business 

SHARPENING lawn mowers by the Foley 
Electrakeen System gives you 99c PROF- 
IT out of every dollar you take in. It is 
the chance of a lifetime for you. Here's exactly 
th» thing you've been looking for, to make a 
clean-up this summer and have a well-estab- 
lished business of your own. Morse made 
$1,520 in five months last year! 

Foley Electrakeen 
Lawn Mower Sharpener 

This remarkable machine sharpens all kinds 
and sizes of lawn mowers with the same method 
used by leading lawn mower manufacturers. 
Does a perfect job in from 15 to 20 minutes, 
sharpening all blades and the cutter bar in 
one operation — perfect alignment, perfect cut- 
ting. You get $1.00 to $1.50 a job — $3 to 
$5 an hour. 

These Men 
Are Making Money! 

J. H. Harbeck writes, "Last year I groi/nd 1,289 
mowers." R. E. Linkfield says, "I average 15 mowers 
a day, and people bring them from all 
over" . . . "Made enough money to pay 
for the machine and all exp>en3es in three 
weeks," writes Walter Dambck. 

Why don't YOU make BIG MONEY, 
too? You can buy a Foley on easy pay- 
ments. Get started early. FREE PLAN 
tells you how. Send coupon TODAY! 

j FOLEY MANUFACTURING CO. 

I S072 Foley BIdg., 11 Main St. N. E., Minnespolii, Minn. 

J Please send me FREE PLAN and tell me how I 

I can make BIG MONEY with the Foley Electrakeen 

I Lawn Mower Sharpener. 



I 
\ 
\ 
\ 
\ 
\ 




Name. . 
Address. 




MAKE 

»zoo 



UP 

TO 



PER 
WEEK 



Hero's your chance for independence and quick success. Open 
a store like this and do i big business at big profits from first 
day. Charleston store did $178.45 in one day. Ohio store 
does $1200 a month, at gross profit of over $800.00. Other 
records still more astonishing! Small town reports sales of 
$118.00 in single day! Store in town of only 8,000 does $200 
sales in .5 days. Greatest success in years. Get in while it's 
new and best. 

Right In Yoar Town. Big opportunity waiting in any 
city, town or village. Hest locations available now at lowest 
rentals. Wonderful time to start. 



TRADE 



Camehm) 



MARK 



The New Caramel Pop Corn 

Most sensational ronfection in years. Plump, tender, health- 
ful pop corn, coated with delicious, flavory carmel candy, 
prepared according to a secret time tested formula. Crowds 
attracted by Its mouth-watering, app.nizing aroma. Jam your store 
. . . buy and come back fur more. Prunts start llrst day and grow 
bigger daily. 

No Experience Needed 

We start you in business. Help you finance if necessary. 
You need but little money ... we supply equipment, formula, 
plans, layouts, help you locate, tell you every step to big success. 
Should bring cost all back and big profit in few weeks. 

FREE Book of Facts- 

"Golden Kernels of Profit" 

Brings you all the facts. Shows how others are 
making big money . . . and how you can do It. 
Don't delay getting in this sensational business. 
Carmelcri.sp ha-s taken the country by storm. Act 
now. Ciet in on ground floor. Just send name and 
address. Nu obligation. 

LONG-EAKINS COMPANY 

aa« High Street, Sprinetield, OUo 




IKCREASE YOUR 

DIICII^CCC by using the NEW 
l»M9IPiB9^ $ S. 8 S 'Two-Faced" 
Film Duplicator to make 100 copies. In 1 to 5 Colors 
each time. Or the $37. OS "Excellograph" Rotary 
Stencil Duplicator to Print Copies of Anything Typed, 
Penned, Drawn or Traced in numbers 
up to 3000 each operation, as Price 
Lists, Hand Bills, Special Sales 
Announcements, Bulletins, 
Menus, Quotations, or "what 
Easy Terms TSj^iS^^^^-^ have you?" Write— 

PITTSBURGH TYPEWRITER & SUPPLY CO. 

Suite 55Z 339 Fifth Avenue Pittsburgh. Pa. 




$ 
$ 

$ 
$ 
$ 
$ 



PREMIER BENCH 
Circular Saw 




A Real Machine! 

Parks woodworkers can always be 
depended on to do the job. And 
yet first cost and operating ex- 
pense are very low. 



Send for descriptive circular. 



$29.90 

without motor andfbas* ^ 

The Parks 



tor andlbase^fl 



1: 



Wood- 
Working 
Machine 

Co. 

DepL PM-2, 1530 Knowlton SL 



KS 



Good wood- 
working 



WOODVVOriKliNO MACHIjNES 



Cincinnati, Oiiio 



W7ien wr\t'\n(j to advertisers please mention Popular Mcchaiiics 
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USE ST. A R RETT HACKSAWS 



New . . • Ingenious 
Starrett Tools 

There are seven of them . . . and every one hits the bullseye. 
Look them over... you will find that there's a genuine need 
for each one. Like all the Starrett Tools you already know, they 
are designed to make your work easier or more accurate ... or both. 



Micrometer No. 230-X — 
See Ihogv dark facings on 
the anvil and spindle? 
They are Carboloy, the new 
alloy next in hardness to 
the diamond...80 hard that 
ordinary erinding wheels 
can't touch it! No. 230-X 
is a lifetime micrometer, 
even on severest service. 



Steel Rule No. 305— On 
one side quick-reading 
32nd and 64th gradua- 
tions; on the other, a com- 
plete table of decimal 
equivalents. A lime- 
saving combination: 

Price: 90c 



Pocket Slide Caliper No. 
1025 — Like the popular 
Starrett Giliper No. 425, 
bnt made of the finest 
Stainlett SteeL Always 
bright; cannot rust or lose 
iu finish. Price: S6.75 



Flexible Steel Rnle No. 
327— Quick-reading 32nd 
and 64th graduations and 
regular 16th graduations, 
■11 starting from one end. 
No turning end-for-end — 
no upside-down readings. 
Finest spring-tempered 
steel. Price 90c 




5 

Micrometer No. 203-F — 
Friction stop is placed 
right in the thimble, mak- 
ing it easier to use the stop 
when the tool is held in 
one hand. An ideal mike 
for rapid inspection work, 
etc Price: S8.50 



Ball or Radius Gage No. 
710 — A new type of 
gage for die sinkers, de- 
signed to check roughing 
and finished cutters. 
Radii in steps of 32ndB, 
from 1/8 to 1*. 

Price: S2.25 



Steel Rule No. 328 — A 
flexible rule graduated in 
32nds and 64th8, and 
tapered for easy measure- 
ments in holes, slots, etc. 

Price: 90c 




Stor 




Coupon will bring complete deaeriptions 



When writing to advei-tisers please mention Popular Mechanics 
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Garages 

up 




WE PAY 
FREIGHT 




avings 



Pftjopc* 1 fltdnd^ lumber readi-cut, millwork, windows, doors, interior wood- 
* • »MV»Mi»^ vvork, hardware, roofing, glass, nails, paints, varnish and stains. 

All materials shipped in a sealed box car direct from the big Aladdin Mills by prepaid 
freight. Safe arrival guaranteed. Aladdin's Readi-Cut System has revolutionized home 

building methods and costs. You save 18% lumber waste and 30% labor cost All lumber is cut-to-fit at the 
Mill on huge labor-saving machines, instead of on the job. where labor and lumber waste costs dearly. Com- 
- "zMailthiol^niinnn P'^*^ instructions and drawings enable you to build 

sTheALADDIN CO.-'™"™'^*''^"'**'" Aladdin yourself if you are handy with tools. 

Catalog FREE 

Return the Coupon TODAY for FREE Book 
of Aladdin Homes, Summer Cottages, Gar- 
ages, Filling Stations, Tourist Cottages cmd Roadside 
Stores. Overflowing with interest. A revelation 
to prospective home builders. Address nearest 
office. No obligation. Send now. 

THE ALADDIN COMPANY 

B»y City, mktM. - - PorManO, Ore* 



SBay City, Mich. (Address nearest office) Portland, Ore. 
S Send free, without obligation, n«w Catalog oi Homes, 
; Summer Cottages and Garages, etc.. No. 480. 

■ 
■ 

■ Name 



m Address- 

■ 

■ 

: City 



-State- 



HOME AUTOMATIC 
CIGARETTE MACHINE 



NEW! 

T*ruly amazint; invention. 
Automatically rolls a 
pack of perfectly made 
cigarettes in 3 minutesi 
Easy — simple. J7ist 
turn the crank. En- 
joy your favorite tobiirco 
— any ricarette paper can 
be used. Saves nmny dol- 
Ibth. Sturdily ronrtlriiplpd. 
Fully guarantefd. Free illus- 
trated fulder. 

AGENTS ! 

Bic demand for this 
remarkable nmrhinc 
Thousands now "roll 
their own.*' You ran 
clean up Bis Cai>h 
Profits. Marvflouii 
hix MONEY MAK- 
ING PLAN iK-nl you. 
Don't delay. 

AUTOMATIC CIGARETTE MACHINE WORKS 
loss Sharldan Road Dapt. 0-2 " 




Chleago 



WHAT 
EVERY 
BOY 
NEEDS 



Now! Expert Cabi- 
net Work at Home 




H * A WOOD LATHE 



Hoppe's No. 9, to keep his gun 
load-free and rust-proof ; and 
Hoppe's Lubricating Oil for 

all fine mechanism. Won't gum. 
Sold by all dealers, or send 10c 
for sample of No. 9, or 15c for 
trial can of Oil. 

FRANK A. HOPPE, INC. 

2309 N. 8th S»., Philadelphia 




Here's a new easy way to make 
extra money at home In spare 
hours. H&A Bench Lathe helps 
you turn out expert work. Trel- 
ILses, book ends, cabinets, chairs, 
etc. Fast, accurate. Sturdy and dependable. Finest materials. Ball 
t>earlng equipment. Portable. Plugs In nearest light socket. Reason- 
ably priced. A part of H & A Unit Plan Craft Shop or sold sep- 
arately. Write for NEW FREE CATALOG. 
HESTON & ANDERSON, 601 Park Ave., Fairfield, Iowa 



A. C. Electric Plants 



( »N'.\N A. C. I'L.ANTS fiirni-h the same 
current aa city service — 1 10 volt, 60 cycle, 
A. C. < iperate Radios, Water Systems, 
Ref rige: ators, all Household Appliances. 

Sizes 500 to 1800 Watts 
Available from stock. No battery used 
except to start the engine. Ideal for farms, 
camps and lake homes. 
Also a complete line of D. C. Models. 

D. W. ONAN&SONS 
94 Royalaton Ava. Minnaapolls. MIna. 




WANT a new biiainpfs 
profession of your own, 
with all the trnile yoii can 
attend to? Then become 
a foot correctionist, iiiui 
in a few weeks earn big income in service fees, — not nierlicai 
nor chiropody— easy terms for home training, no fiirtlier capital 
needed, no goods to buy, no agency. Established 1894. Addre.-t 

Stephenson Laboratory, i Back Bay. Boston, Mass. 



DO YOU 



G 




IntoA 






AUTOMATIC 
AIR SERVICE 

Dependable, space 

savins roiupressora 
brine cuatomert to 
your door. Only 
$12 Monthly. 30 
Days' Trial. 




PAINT SPRAY PROFITS 



232 



n9 


32 


*5 






y 



Paint autos. 
bouses, lurni- 
lure. One man 
doe* work of 5 — 
highly prufitable« 
Onty$I3Mon(li- 
ly will pay its 
own way. 




8-HOUR BATTERY 
CHARGING 



nprommpnj^d by 
leading b.titery 
makers. Halves 
eoHt , doiiblpfl prof- 
i t n. No flppi'inl ex- 
ponence required. 




20 MINUTE 
Car Washer 

Bic profits waah- 
ins cars — saves 
2/ 3 time, does 
belter job. Say- 
incB pay for 
it. O n I y S 1 7 
Monthly. 



30 Days' Trial, to 
prove it. Easy 
Terms. 

Cleck items of in* 
terest and mail to 

HOBART 
BROTHERS 

Box M-22,T[(V, Ohio 



Dav$ Trial to Prove it« 



OBLIGATION 



Cop, 



I 
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There's only one 
genuine , 

Plastic Wood^*^4 




— so refuse poor imitations 



Science has perfected an amazing prepara- 
tion that handles Hke soft putty and quickly 
hardens into wojod — wood that lasts longer 
than natural wood — wood you can carve, 
paint and turn in a lathe. Wood that never 
dries out, never rots nor warps after it 

hardens. It is the best 
thing you can use for 



repairing breaks, hiding nicks, sealing 
cracks. It does an expert job in a jiffy. 
BUT BEWARE. There's only one origi- 
nal. So avoid accepting imitations. If you 
want the very best at no additional cost 
-DEMAND PLASTIC WOOD. It is sold 
in 9 colors by all paint, hardware and de- 
partment stores. 



marvelous for modeling 

Thousands of folks who never before worked with their hands are discovering 
what skilled artisans have known for a long time. With Plastic Wood they are 
making a thousand and one useful things — from fanciful dragons and proud galleons 
to book-ends and mirror frames. Many are now making extra money this way. If you 
want some fun — try your hand at modeling with Plastic Wood. You'll get a thrill! 



BIG 48-PAGE BOOK FREE 

We'll send you FREE for the asking— a 
48-page, profusely illustrated book cram- 
med full of facts about Plastic Wood. Tells 
how to use this amazing preparation. 



MAIL COUPON TODAY 

The A. S. BOYLE CO.. Dept. PM.2. CincinnaU. O. 

Send me— free — Big Book of Uses for Plewtic Wood. 

Name 

Street fit No. 

City 



State 

THIS OFFER GUOD IN UNITED STATES ONLY 
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JJKMartiit or Va. Mailed 
this Coupon ^^^^^ 



NUMISMATIC COMPANY OF TEXAS 
370 Mehl Building. Fon Wonh, Texas 

Dear Mr. MehL Pleise send me your Large, Ilkistrated Coin and Stamp Folder, 
and lunher particuUra, for which I enclose 4 cent». 



Addrea 
Ci2 



State 




LARGEST RARE COIN ESTABUSHMENT IN U. S. ■ 

■ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

\ I VAXW> him: $200.00 

«^ FOK JVLST OWE 

COPPER. CENT 



He 
Writes: 

■ Plf j-.«- accept my thanks lor your check lor $200.00 in payment 
lor ih ■ copper cent I sent you. I appreciate the interest you have 
given ihi9 tranuction. It's a pleasure to do bwriness with a firm 
that handles matters as you do. It will be a pleasure to tell my 
; fS^^v*'' .'1 Irieiids ol your wonderful ofier k>r old coina." 

J^l'v■J•''.V# /ulian D. Martin. Vtrfinia 

This is but one of many similar letters we are constantly 
receiving. Post yourself! It pays! I paid Mr. Manning, New 
York,$2500.00 lor a single silver dollar. Mrs. G. F. Adams, 
Ohio» received $740.00 for some old coins. I paid J.T.Neville, 

of North Dakota, $200.00 for a $10.00 bill picked up in 
circulation. In the last thirty years I have paia hundreds of 
others handsome premiums for old bills and coins. 

All Kinds of Old Coins, Medals, BUls 
and Stamps Wanted 

$1.00 to $5,000.00 paid ior certain old cents, nickels, dimes, 
I'kiXil' J quarters, etc. Right now I will pay $50.00 lor 1913 Liberty 
Head nickels [not buHalo>, $250.00 lor 1894 dimes Mint; 
$8i» lor 1853 quarters, no arrows: $10.00 lor 1866 quarters, 
no motto; $200.00 lor 1884 and 1885 Silver Trade DolUrs,etc 

Big Cash Premiums for Hundreds 
of Coins Now Circulating 

There are literally thousands ol old coins and bills I want 
at once and lor which I will pay big cash premiums. Many 
ol these are now passing Irom hand to hand in circulation. 
Coin collectors are anxious to secure these coins and are 
willing to pay handsomely to get them. Today or tomorrow 
a valuable coin may come into your possession. Watch your 
change. Know what to look ior. 

It Pays to Post Yourself on Coin 
and Stamp Values 

Knowing about coins pays. Andrew Henry, ol Idaho, was 
paid $900.00 lor a hall dolbr received in change. I paid 
Mrs. Dowty, ol Texas, $400.00 for just one hall dollar. A 
valuable coin may come into your possession or you may 
have one now and not know it. Post yourself. 
Some old stamps bring big premiums. An old 10c stamp, 
found in an old basket, was sold for $10,000.00. There 
may be valuable stamps on some ol your old letters. It will 
pay you to know how to recognize them. 

Send Coupon for My Big, Illustrated 
Coin Folder! It Will Open Your Eyes! 

Seiid the coupon above and 4 cents lor my Large, Illustrated 
Coin and Stamp Folder and iurther particulars. Write today 
for this eye-opening, valuable wealth ol information on the 
profits that have been made from old money. No obligation 
on your part. You have nothing to lose — everything to gain. 
It may mean much profit to you. 

Numismatic Company of Texaa 

B. Max Mehl, G«n Mgr 
Fort Worth, Texas 

Mihl BId(. 
£jt 30 Ytars 



SEND THE COUPON TODAY 




BE A 

WAGON-NAN.. 

We furnish the Capital 



A great, responsible, succpsoiful. 40-year-ol(l company 
now makes this surprislnc ofTer to honest men. Invest, 
no capital! Let us start you In this iiermani-iit biislnesa 
that YOU own and control for yourself. Become the 
authorized McConnon Dealer and handle the com- 
plete McConnon line — no red tape and no division 
of line. We tln;iiioe you. You exti-nd credit to your own 
friends and customers when vou pl,»ase. Only a certain 
nuniU'r of tlii-se 'no-lnvestmetit uroiKjsltlons are open. 
Kach one offers a good living with a chance to put some 
money In the bank every week. Honest, steady men 
who write promptly are assured of tlrst consideration. 
Write today and a.sk for "no-lnvestmen*" offer. .Address 
The House of Friendly Sor^'lce, McConnon & Company. 
Desk D-f)r>02. Winona. Minn. 



ALUMINUM SOLDER 

You can now solder Aluminum, sheet or cast, as easily as 
tin. Solder Brass, Copper, etc., to Aluminum. Introduc- 
tory offer $.3.00 size sent postpaidfor $1.50. MONEY RACK 
GUAR.\NTEE. Manufacturers and repairmen demand it! 
State Distributors Wanted. Pays Ulg Profits. Write Dept. F-2. 

AMERICAN SOLDERS COMPANY 
}Sa4 Saiuet Blvd. Los Aageles, Cal. 





In Your Home 

Our marvelous, practical Movie 
Machines sell as low aa $5.00 postpaid. Also fittest 
16 mm. cameras and projectors at factory prices. 
A complete line of botn standard and 16 mm. film 
available at low prices with exchange service. 
Write for big, FREE catalogue. 

Dept. G-48 
Boston, Mass. 



PARAMOUNT MFG. CO. 



DEAFNESS IS MISERY 

Many people with defective hearing 
and Head Noises enjoy conversation, 
go to Theatre and Church because they 
use Leonard Invisible Ear Drums which 
resemble Tiny Megaphones fitting 
in the Ear entirely out of sight. 
No wires, batteries or head piece. 
They are inexpensive. Write for 
booklet and sworn statement of 
the inventor, himself deal. 

A.O. LEONARD, Inc., Suite 699, 70 5th Ave.. New York 





CaLKMOSiiSlMl 




KRAG CARBINE 

All the qualities of k high price rifle. 
In fine uited condition, all workinir parts 

„ teed for one year. Send today for our Free 

G(V-paKe illustrated catalog of money saving values; ^ 
Guna. Ammunition. Cutlery. Sports and Gov't sooda. ^ 

Deposit requirefl on all nrden. Money refunds if not Mtitfartorr 

W.Stokes Kirk. Dept.P. M.-2, 1627 N. 10th St^ Phlla 



Price 

$n75 



, Pa. 



SALESMEN WANTED 



FOURM^ SALES 
DAILY PAY 



WEEKLY 



TV/ieji vjrXt'mg to advertisers please mention Popular 



Whenfrreenmen.justaverageabdity, 
make S200 to $100 a week, and up, our 
proposition niu«l be worth investipat- 
ingf World's leading firms among our 
customers. Fastest selling business 
specialty in the U.S. Lifetime repeat 
business, same as from insurance, but 
bigger profit. Foyer cleared S4,920 
In 3 months. Walker »I«6 llr«l day, Ferrell over S400 a 
weak. Fnedman S 1 ,260 In S3 day*. Write for other mens 
records. Customer guaranteed cash return ten times his in- 
vestment, protected by national organization with bonded 
affiliations. Write lor lull inlonnatlon. Territory going fast, 
r. E. ARMSTROHQ, Praa,, Dapl. 2017-B, MOBILE. ALA. 

Mechanics 
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Swifter 

THAN 




SWIFTLY as ski-riders flash down a snowy slide, a Harley- 
Davidson is faster— when you open up its marvelous power. 

And it is just as thrilling to ride, but easier and safer. Like skis, 
the motorcycle responds to every whim of the rider — every sway 
of his body. It is a personal mount — a pal, and a playmate — 
not just a vehicle. You never tire of riding it. 

Motorcycling is the Sport of a Thousand Thrills— and the ideal 
way to get there-and-back faster and at less expense. 

Your nearby Harley-Davidson Dealer wants to show you our 
1932 Models — Single and Twins — priced from ^195 up, at the 
factory. Why not see him today — and ask him about his Pay- 
As- You-Ride Plan that makes buying so easy? 



Harley- Davidson 



mail 
this 

Coupon 



Harley-Davidson Motor Company 
Dept. P., Milwaukee, Wis. 
Interested in your motorcycles. Send Literature. 

Natne 

Address 

My age a □ 16-19 years, □ 20-30 years, □ 31 
years and up, □ under 16 years. 
Check your age group. 
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Making Watertight Joints 

between different materials — glass, 
wood, metal, slate, masonry, etc. 




SMbOTH-ON 




Leaky Skylight 




Leaky Flashing 



PROFESSIONAL builders of 
aquariums ranging from the big 
public ones in New York and Wash- 
ington to little home types for one 
or two goldfish, use and recommend 
Smooth-On No. 6 as the easily ap- 
plied permanently effective material 
for setting the glass watertightly in 
the metal frames and for making 
repairs. 

Smooth-On No. 6 is a plastic iron 
putty, ready for use, and applied 
with knife or trowel. It hardens 
slowly, bonds perfectly between 
materials of widely differing com- 
position, does not shrink or draw 
away from the joint, and is not 
affected by heat, cold, sun, rain or 
snow. 

Use it for placing and resetting 
glass against metal or wood in win- 
dow sash, skylights, vault-light 
frames, for avoiding leakage at 
chimney and roof flashings, for set- 
ting and weatherproof filling of 
joints bet\veen metal plates, wood, 
slate, paving flagstones, concrete 
blocks, etc.. where hard, smooth sur- 
face is desired. Excellent for water- 
proof filling of 
seams, rivet heads 
and rough spots on iron and steel 
plate constructions. 

Nine kinds of Smooth-On, each for 
specific purposes, are described in the 
Smooth-On Repair Book, which also tells 
where and how to use each with perfect 
success and big savings. 

Mail the coupon for a free copy and get 
Smooth-On in T-ounce or 1 or 5-pound can 
from any hardware store or direct from us. 




Vault Lights 



Smooth-On 




Home .<^Auto 
Repairs 




wrm 

SMOOTH-ON 



Setting Slate 



Write for 

FREE BOOK. 


SMOOTH-ON MFG. CO., Dept. 37. 
574 Communlpaw Ave., 
Jersey City, N. J. 
Send the Smooth-On Repair Book. 


1 ^SooifiwH> 




TfoitiM SMOOTH-ON 
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CATALOG 

FREE/ 




Canoes 
$50 

and op — ^— — 

Some all wood, others canvas covered. Light, swift, safe, 
strong and durable. Many color combinations. 

Rowboats 
$48 
and up 

Most Complete line ever offered, at real money-savina 
prices. 





M«i*r 

Boat 
$495 

Thompson's new world beatevin Motor Boats. 16ft. TVT 
Model with full length spray rails. 4-cyUiKles ''"g'n'* witli 
electric starter installed. 



I 

t 





Outboard 
Boats 
$48 

aodnf 

TVT Oiittoard Motor Boats. 'J lie vt iy i.isic-.-t and most 
seaworthy Hoats for family use. Full IcnKth spray rails 
keep these boats ijerfectly dry, as shown above. 

CATALOG FREE-SAVE MONEY-PROMPT SHIPMENT 
Please stale the kind of boat you are interested in (56) 
— >-TWO LARQE FACTORIES-^ 

THOMPSON BROS. BOAT MFC. CO. 



213 Ann St. 
PESHTICO, WIS. 



r Write to 1 
VEilher Place! 



113 Elm St. 
CORTLAND. N.Y. 



GUARANTEED TO FLY 

100 Ft. If Built Properly 




A ro.i|i«itic. l2-in. r. o. c. niod- l tA t ho 
fttftt fincl(^>^"tf^r Hrilixli Sopwith fighter. 
A ctfjuly flyer indoors or out. Set in- 
rliides aluminum proiv-ltpr, shaft, rubber 
b:tiid motor, ^trcatnlined wheels. noM> ' 
block reudy-riit !ttnrtr<, etc. Full buildinc iind flyine dirr'ctions. No t^KJls 
nw-dfd. Siinplifi*'d conMnirtion — mfwt ox^ly bnilt aoal'? model on r irt- r. Can 
h*' built ill 'i ItfH. nnd will itivf more renl Hnli^faction limn rxprii««ivo - Mnll*^ 
in iinbrmkable rontainT, po^tp'ud m U, S. and Canada, only 50r. <Mi.'' i- one 

THE mToLaND model WORKS, D<pL S, ChilliMthe, Ohio 

(.Vo stampt. ,Vo f . o. tTs. \o catilo'iiu, Suitnble for boy$ H or oldtr.) 



GIAMIJ 




5 SlCTiONS-3fr LONft 
See Miles Away! Distant people and objects seem close. Over3ft, 

loiic. brass hound. Ma<le in Kurope. Hbls. of fun. Thousands pleased. 

Send No Money! ^^o^stfn^^^tUu,". 

price, only $1.75, plus postage. Two for S3. 25. 
(Or send price and we pay postacp.) .Satis- 
faction euarantepd or money back. Send today. 
Bargain House, 427 Randolph St., Dept 1 8. Chicago 



F^REE o'rder 

Strong leatherette 
farrylng Case and 
.Solar Eye Piece to 
view the sun. 



A Card Case Any MASON 
Would Be Proud To Own 




1 



Protectsyour lodge cards, 
auto license, passes, etc. 
undo' Isinslass windows, 

ready to be seen at a glance. A 
genuine leather, 6- window sturdy 
card case, extra pocket— snap 
button — gold comer8,for only $1. 

Stamped with Masonic Emblem 
in heavy gold FREE— Same price 
without emblem. Nameand other 
Stamping 35c a line extra. Larger 
cases. 9 windows $1.60. 13 win- 
dows $2. Send for CatoLogue. 
D Masonic Books, Monitors, Jewelry. 
□ Lodge Supplies, .r [Cheek Choice'] 

REBDING MA^^ONIC SUPPLY CO. 
aOO Filth Ave^ Dept. P.M., New York 
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SOUTH 

SCREW CUT! 




Easy PaymentTerms 

As low as $7 per niontli 
will put this lathe in any 
sliop in the United States. 
Other sizes from 9 "to 18 " 
8'U'ing with bed lengths 
from 2Vi to 14 feet sold 
on similar easy payment 
terms. Send for details 
of easy payment plan, 
without ohligaliou. 




8U X 2'tll Junior South Bend Bach-Crared, Screw Cutting, 
Precision Bench hathe^ with graduated Compound Heat, 
Horizontal Drive Unit and Lathe Equipment ^ J 1 5.00 

Vi H. P. Non-Reversing Motor, 1800 R. P. M. 

(1-phase 60 cycle A. C. 1 10 volt) 812.00 

"V" groove pulley for motor ........ 1.25 

Knife Switch, encloaed type ........ 1.50 

"V Belt, Motor to Drive Unit 75 

Flat Leather Belt, Drive Unit to Lathe Spindle( l"x72") 1.25 

TOTAL Price of Lathe and Motor Drive 

Complete 9131.75 

In the tabulation above we itemize motor and motor drive 
equipment «o you can purchaKe only the parts you need. 
This applies to any 8" bench lathe with various bed lengths. 

Prices of 8" Junior Lotties witli 
Longer Beds 

Between Net With Counter- With Motor 

Centers Weight shaft Drive Drive 

8" X 24" 6" 175 lbs. «115 8131.75 

8" X 30" 12" 190 lbs. 8120 8136.75 

8" X 36" 18" 205 lbs. 8125 8141.75 

8" X 42" 24" 220 lbs. 8130 8146.75 
For lathes with plain rest, deduct 815 from above prices. 

Lathe Buildars Exclusively for a Quarter of a Century 
Over SS,000 Lathes in Use 



8" X 24" Junior Hack Geared Screic 
Cuttiufi Precision Bench Lathe 
tvith Tight and Loose Pulley 
Countershaft and Equipment, ^ W ^h^M 
$20 downy $7 per montlu *>r J_ 
Net Weight 175 lbs. f.o.b. lactory 



A lathe of the same high quality, accuracy, precision 
and up-to-date mechanical features which charac- 
terize the complete South Bend line. This new 8" 
Back-Geared Screw Cutting, Precision Bench Lathe 
can be used for the finest work in tool room and 
shop — for gauges, small tools, dies, etc.— for auto 
8er>'ice, electrical manufacturing, home work shop 
and laboratory. 

Lathe has these important features: hole in 
spindle — set-over tailstock — diameter lead screw 
— power feed to carriage — plain rest (or compound 
rest optional ) for holding tool — cuts screw threa<Is 
4 to 40 per inch — takes l"belt — six spindle speeds 
—weighs 175 pounds net. 

Complete line of attachments for this lathe avail- 
able at similar attractive prices — including draw-in 
collet chuck attachment with collets, milling attach- 
ment, taper attachment, grinding attachment, thread 
dial, chucks, tools, accessories, all for precision work. 

Write for new Circular No. 8 

describing and illustrating in detail all the features 
of this new up-to-date bench lathe. Sent free, post- 
paid, to any address. Fill out and mail coupon below. 



^»OUTH BEXD LATHE WORKS 

602 East Madison Street, South Bend, Indiana, U. S. A. 

Gentlemen : Please send circular No. 8, illiutrating and describing 
the New South Bend Junior 8" Lathe. 
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with this SAMPLE 
of CASCO Waterproof Glue 

Things you didn't think you could glue, now 
put together forever with this wonder-working 
glue. CASCO is just a dry powder which is mixed 
with cold water in a few minutes into a liquid 
glue that sets permanently, like concrete — 
heat-proof and moisture-proof. 

RESISTS WATER 
ON TABLE TOP 

"Used your CASCO for rIu- 
ing a top on a kitchen table. 
It is washed or wiped every 
day. but the glue has not 
loosened any." 

— G. A. M.. Ellington. N. Y. 

REPAIRED VIOLIN 

"Had trouble with my violin not 
holding: together in this damp climate. 
Sent it to New York for regluing sev- 
eral times without success. A friend sug- 
gested I try CASCO. When my fingerboard 
came loose, I glued it on with CASCO and it 
holding better than any previous arluing." 

— C. H. A., Charleaton, S. C. 

MAIL THIS COUPON 

Receive Glue Sample and Folder of Uses 

Take this generous sample of CASCO Waterproof Glue 
and see for yourself the many Jobs you can do with 
this glue that you could never do with any other *# 
glue. Just mail the coupon and ten cents— NOW I 





p. M. 2-32 



THE CASEIN MFG. CO. OF AMERICA, INC. 
20S East 42nd Street, New Vork. N. Y. 

Hare'a my 10c (atamps). Plaaaa aand trial packace of CASCO Gin*. 

Name 

Street 

Citu & State : 

And here's my dealer's name and addreea (paint, hardware, or lumber 




nVT TIJ I Q Free new No. 23 Edition 
I 1 mo of our RADIO SERV- 
ICE TREATISE. Contains some 75 n(>w 
hooKiips, circuit diagrams: over 350 Illus- 
trations. POSITIVELY THE GREAT- 
EST ROOK EVER PUT OUT. 

CONTENTS: VACUUM TUBE TREATISE, with 
many it!utitr»tioiiR; Vjn-uiim Tube Avora«e Ctmracter- 
iatifH Oiiirt; How to T.ik«' Cure of Your TuboH. 

PhoiioKrapli Pirk-iips. Connectine Addilionnl Load 
8p4?Rker0; nil fully illiintratod with diacruniH. Modern- 
iiiniE Old Radio Seta; ilow to Convert Battery to Power 
Sets; Vnltaare Dividrrs; Seleotinr and InKtalling Re- 
placement Partd in Radio Scl». WRITS TODAY. En. 
clott t cent* for jtotlaoe. TrrtUUe Kenl fty return matt. 

RADIO TRADING COMPANV 
29 W«*t Broadway New Verfc CKy 




seta 14 to 550 nu'tern 

AERO SHORT WAVE CONVERTERS 

Convert Your Prewul S t Itil.i a Short \Vave Super-HeterodviW 

A. C. MODEL $12.S0— D. C. MODEL $U.50 
AT LASTI The Perfect Auto Radio .. ONLY S20.00 

Biiilt by pioneers in the mannfarturin? of ,\uto Radio. We i:u .r^tnt^-- 1 000 niilea 
radiui of rowplion. A nia.lprpiiTi- of Kiidio emtine.,'rini. Latest niodil « Tube 
Aero Pentode Auto Rjidio. Priro of set only $20.00. Set complete with tubea. 
batlerie.<i, dynamic speaker, antenna equipment and noiao auppreatora t39.SO. 

NEW AERO 
MIDGET 

UainiE the Latest 
Type Pentode and 
Multi-.\lu Tubei. 

Price $16.50 

Weguarantee 
COAST TO 
COAST 
RECEPTION 

Wonderful tone quality and selectivity. Full dy- 
namic upcakcr. Full vinion dial. Beautiful walnut 
cabinet. 5 Tube Set 116.50, lesn tubes. Complete 
•et of .*» nifttrlird tn(>/'n $4 50 extra. 

»END FOR CO.MPLETE C.\TALOG 
CHAS. HOODWIN COMPANY 

Dfti. 0-2 4240 Lincoln Av«nu« CH1r««o, ItUnrU 







Forms to cast Lead Soldiers, Indians. Trappers, Hunters, 
Wild and Farm Animals. 2.^9 different forms to select from. 
Every Form guaranteed to cast perfect flgurca. Send 5c Stamp 
for Illustrated cataloiSiie. 

HENRY C. SCHIERCKE SPENCER RD. GHENT. N. V. 

AMERICAN METHO 

Stop looking fora Job. Get Into business 
for yourself. No matter wbat sort of 

ork you have been doinK. you can quickly be> 




crime indepondfnt aandins floora uains the 

Anx'rican Sletliod. A*k about /At» neic and 
<tmazifi(jlv tHC-rt'ful tyfftem. Xo ohlioation 

HMERICIN FLOOR SURFACIN6 MACHINE CO. 
S23 S. St. Clair Si. Tilido, OMo 




FREE 





Get B B Magic at once. A wonder- 
ful Hhootcr'H dlKcst — tells how to hold, 
aim and handle rifles: bej-ome a crack 
shot. The principle of compressed air action that made 
the Benjamin Single Shot world famous has been applied 
to 25 shot automatic llrlne. Learn .ill about both rifles. 

SEND NOW! 

^^^^ Benjamin Single Shot now S4.50 
postpaid. Bcn)ainln Automatic 25 shot 
now S7. 50 postpaid. WRITE! 

BENJAMIN AIR RIFLE CO. 
649 N. Broadway St. Louis, Mo. 

MAKE BIG MONEY 

Raising Guinea Pigs for us. We supply stock and contract to 
buy all vou raise, paying as hiuh as $2.00 a pair. NATIONAL 
SMALL STOCK CO., Dept. 10. 2105 N. 3rd St., Milwaukee, Wisconsin 





IMAGINE! BOTH FOR $1.00 
*'PEARL" FOUNTAIN PEN AND PENCIL SET 

Newest bullet .shaped fountain pen and pencil set now being sold In all stores 
as hlKh li-s SIO. Fountain \yen in latest black and white pearl effect, fitted w ith 
smooth writing chromium point. Pencil is |)erfectly matched, repel and e.\- 
pel movomeut and compaitment containing extra leads and eraser. 
Thni a special national mall order campaign we are able to offer the com- 

Klete set to you for only $1.00. Your money refimded If not satlsfled. This 
eautiful set is a i^al asset to any business man or student. 
Sent iwstpaid in fancy box on receipt of SI .00 bill, check or money order. 

PEARL PEN COMPANY, D-10, 217 W. Illinois St., Chicago 
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^im vour spare time i/it^ CASH 

with th^ /tew /D£!AL « 
Law/tmower Sharpe/iff/* 



men have 
CAN DO! 

Middletown, 
"/ have made 



What these 
done, YOU 

Walter Wevcr, 
N. Y., writes: 

over 81,000.00 on my Ideal 
Laioninoxoer Sharpener during 
the past four months." W. T. 
Moore, Twin Falls, Idaho, 
writes: ^'Through the .stoson of 
about 90 days my Ideal has 
netted me a profit of SI ,200.00." 
Ralph L. Lemont, Ocean City, 
N. J., AVTites: ''My Ideal loas 
the means of making me 
Sl,500.00 this past seasoji." 

Big Profits in Your 
Spare Time 

C. S. Coburn, North Little Rock, Ark., 
^vrites: "With my Ideal Sharpener, working 
evenings only, I took in 81,965.20 in 18 
months — sufficient to pay for my Ideal and 
equip my shop with new, modem machinery." 
W. F. Kendt, Buffalo, N. Y., writes: "/ 
sharpened 994 laimmowcrs last season and 
the receipts were nearly 82,100.00 — not bad 
for a side-line." H. Armstrong;, Vancouver, 
B. C, writes: "This j/ear, tinth Inmness con- 
ditions poor, I sharpened 1,000 mowers. The 
Ideal is a very good machine and I hope 1932 
will bring better bxisiyies.'i to all of us." 

A Permanent Paying Business 

S. E. Raup, Harrisburg, Pa., writes: "I 
started sharpening laummowers 5 years ago, 
as a side line, setting up a« Ideal iyi my 

basement. Nmp I am arrangjny to build a larye nhop 
and apartment to take care of my increasinp busines.i 
which employs 2 to 3 men be.tides myself." Don't lose 
any time getting into this highly profitable business. 
The earlier you start, the more business you will do — 
THIS YEAR. 

No Training Required 

You don't have to be a mechanic to operate the 
Ideal. Its operation is simple and practically auto- 
matic after you have placed the lawn- 
mower in position to grind. 

Here Is Your Chance 

THE BIG OPPORTUNITY YOU 
HAVE ALWAYS WANTED— TO 
MAKE EXTRA MONEY. Send for 
the new free handsomely illustrated 
catalog "Turn Your Spare Time Into 
Cash.' It also shows you the best 
ways to get the mowers to sharpen. 
Don't wait. Clip the coupon NOVV! 




The new 1932 model Ideal Lnimmower Sharpener 
—irlth (Hrect-cnnnected electric motor and shelf — new 
rariablc-feed grinding method — new Hccon'Utioner for -lapping 
in" — new straight-blade attnchment for grinding both faces of straight- 
blade — the greatest mine ever offered. 

A TWO-METHOD Sharp- 
ener — a Grinder and a 
Reconditioner at Practi- 
cally the Price of One 

The new 1932 model Ideal Lawn- 
mower Sharpener meets every 
possible condition — It Is the 
ONLY machine that GRINDS 
and puts a perfect bevel and 
cutting edge on the old, dull, 
thick-bladed, hard-running 
mowers and also Sharpens or 
Reconditions the new, slightly- 
dull, easy-running kind. 

Sharpens Any Mower 
in 15 to 20 Minutes 

Jast pick up the mower, set it in 
the Ideal, make a few simple 
adjustments and proceed to 
sharpen. In 15 to 20 minutes 
after you pick up the mower It 
b ready for the lawn, and you 
have madeSl.OO, 81.50 or $2.00, 
depending on the condition of 
the mower. 




Special 
Grinding Wheel 
Attachment 

For grinding skates,^ grass 
shears, sickles, etc. Will add 
many dollars to your income. 

Uses Little Power 

Operated by M H. P. motor 
attached to light socket or 
may be run direct from line 
shaft. 

Be Your Own Boss 

Work for yourself. Be inde- 
pendent. Hundreds of lawn- 
mowers are waiting to be 
sharpened. No town too 
small. Our new, free catalog 
shows you how to make money 
from the very start. 

SEND FOR FREE CATALOG 

THE FATE-ROOT-HEATH CO., ^ 

324-360 Bell St., Plymouth, Ohio. 

Send me vour new free catalog, "Turn Yo»ir Sparc 
Time Into Cash." 



Name . 



Address . 



City State . 
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Champions 

choose and use 

NORTHLAND SKIS 

beiaiise they are siiperior in 
design, materiaLs, and i-onstnic- 
tlon. A complete line of models 
for ra. ing, Jtiiuplng, cross-coun- 
try, or general use. 

Write for free booklet, "How to Ski." 

Northland Ski Mfg. Co. 

World's Largest Skt Mfrs. 
95 Merriam Pk. 
St. Paul, 
Minn. 
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You will get 100 or more smooth, clean, quick, satisfying 
shaves from Hilton blades, and your shaving troubles will be 
ended. ThiS3 blades are sold direct to you from the manu- 

farturer. To indurc you to try thorn vtv Kive FRKK u regular Hilton Blade 
Holder with your order for 20 blades. Hilton hludea are miide of the finest 
Swcdinh rn7.'.r 8tppl._ They urn sround. hoiird, and finished mi preci»ion ma- 
chines «f cpeuial design. Experienced workmen make these blades and every 
blade is absolutely uniform in qiwlity. Tlie wide-bevck-d dt)ubli--<'dBf8 of a 
Hilton blade are so extraordinarily keen that they will quickly and easily 
Bhave the touKheat beard in exij-tence. Hilton blades arc made by one of the 
larsent independent blade manufacturers in the cast and arc stiaranteed for 
quality uud eervicc. 

CllflPaJltftft '^"^ Hilton blade is (niaranteed to ehaTe the toughest 
•M**^^ beard and give at least 5 shaves i>er blade or money wi;i 
be refunded. 



Hilton Blade Co., Box 165, Maplewood, N. J. 

Send 20 Hilton Blades and Holder for $1.00 inclosed. 



NAME. 



ADDRESS. 



SUPER-FILTERMATIC 

The Modern Indoor Aerial 

Thousands of satisfied users, praised by 
radio experts. Replaces unsightly out- 
side aerials, reduces static and noises. 
Especially good on distance reception. 
Helps to separate stations, is absolutely 

non-corrosive and uoii-direrf ional. Does not connect 
in li«ht socket ^therefore eliminatinic hum and line 
noiaes) installed in one minute, no tuoU m-edcd. Will 
never wear out. Eliminates liehtnlns arrester. 
Money back guaranteed after 5 day trial. CO AA 

Price only >C«UU 

Send for information about "SUPER-TONE" tone 
rontrol, and "PILTERMATIC" Aerial adjuntins Coil and Station Seporatnr. 
Dealers and Servict Men im'/e for information and FREE advtrtitiny etruce. 

FILTERMATIC MFG. CO. (Dept. B-7), 4458 Frankferd Ave., Philadelphia, Pa. 




?;^OIL BURNER 




R»q.U.S. Ftat. Off. 



ONLY, 




Oil. Guaranteed to equal heat of coal, 
ta.'^ily inftalled. Warranted five years. 
Furni.-hi-d complete with lU'Cutaior and 
nutomaric Saf*-lv Valve. Very offirient 

unit. 



No.1 BURNER 



for Stftven. Arci- 

-tti,Q» ,<i - I f ,„ ' las, Circulatorn 

Zi 2« 2.. .— ".".'i.^L''?''' Hot Water Heatern— US to 120 lal. tanka, only »I2.50. 
No. C BURNER (■?' Furnaces, Hot Water and Steam Plant., 4-S rooms, and 
»■ n ^. Jl"! Water Heaters— 120 to 180 gal. tank., JI8.00. 

No. 3 BURNER Fumaecs C-10 rooniB. Hot Water and Steam Plant., 5-8 
T.->, rooms, and Hot Water Heaters— 180 to 250 sal. tanks. $37.50. 

Virien ordCTing, specify fiTcpnt diameter above the grate. Prices F O B 
Cntcago. Discount to dealers on 6 to 12 burners at one time. 
ccAA *. S.^'* V"* BURNER MANUFACTURERS 

6644 Cottage Grove Avenue, Dept. 11, Chicago 




A BRAND NEW BOAT 

SAVE 2/3 the 
Builder's Prices 

YOU 'can build any one 

of our 38 cruiser, runabout, out- 
board, sail or rowboat designs. We furnish all materials cut 
and shapetl ready to assemble, includinji fastenings and com- 
plete assembling instructions. Your Brooks Knock-Down boat 
18 sturdier, huskier, faster and more of a olsasure to you be- 
cause you've handled every plank and fastening yourself. 
It's easy — the Brooks Way! Everv part is numbered Our 
master craftsmen do the hard work, you have the fun of 
assembling a brand new craft that will make you the proudest 
boat builder that evsr lived. Our handsome catalog illustrat- 
ing 38 distinctive designs mailed anywhere on receipt of 10c. 

BROOKS BOAT COMPANY, Inc. 

SAGINAW WEST S!DE. '^'P*' "'" ^ MICHIGAN 




EASY 



You'll advance faster with 
an easy playing Conn. 
Choice of the world's great- 
est artists. Many exclusive 
features yet they cost no 
more. Home trial. Easy 
payments. See your deal- 
er or write for free book. 
Mention instrument. 

C. G. CONN, Ltd. 
231 Conn Bldg., Klkhart. Ind. 

©KIN 

H'orlJi Largest 
'Manufacturers of v 

BAND INSTRUMENTS 





VEST POCKET ADDING MACHINE] 

■Ailils. Subtrartn. .MiiltipliPfl. Divi(]e«. Dr^s work of $300' 
f:imJ.ine. Not B toy. Million dullar capacity. Simple and/ 
accurate. Guaranteed o years. 

FREE TRIAL 

—SEND NO MONEY— , 

Ji,.l imine and addrca.. We will »hip Calculator immediately 
On delivery pay po.lra.n t2.S0 (pl„. (cw com. po.to,c). 
(H oiit«de U. S, send ca.h.) lOr additional in I.eatherette 
Cane. If not. .atisttrd nfrcr 10 davi.' frml vnii .r[ voiir rnonow 
hack.^THOi:S.-\NDS OF S.MlSFIKI* TSFui Write f7r 
Airenlj- Prop..Bitmn. BABY CALCULATOR MACHINE CO.. 
^Mfr».) P^O. Box 1118. 0«pL 31. CHICAGO. ILLINOIS 





Ahfshsrads, modarately priced band saw 

for light work; affords all the accuracy, 
convenience and efficiency of Inrce band 
Baws. Ball bcarinc. Self contained motor 
operates from listit Bocket; or may bo 
tJ'iycn from line ehaft. Machine finished 
table, with rradiuit«d scale, tilla nny nnitlo 
to45dc^reea. Quick locking devii*. Saw, 
with npnnc tension, is fully guarded. Wo 
make wide line of light machines for cabinet 
makers, scliools, and amateura, also heavy 
machines for fru-toricn. 

THE CRESCENT MACHINE CO. 
93 Columbia St. Laatonia, Ohio 



Send for FREE BULLETI NS 



HERES THE P|N WE WANT 

St/i/i mast 
EVERYONE.. 




Out* 36th AMNIVCRSMRV SPCCMi. 

f.E« t<» PcAIt sac (A OS «35o 

COkORS CAMCk. AN. 3 OB « LETTt«IS AND YEAH 

bkAss. CLu« soqictt *>>m«. h<n&s medals, trcl 

BUT FROM THE CU^&S PIN P.OS(E»S 



J 



KINKADE GARDEN TRACTOR 

and Power Lawnmower 

A Practical, Proven Power Cultivator for Gar- 
deners. Suburbanites. Truckers. Florists, Nurs- 
erymen, Fruit Growers and Poiiltrymen. 

Low Prices — Easy Terms 
AMERICAN FARM MACHINE COMPANY 
1058 33rd Av. SE. Minn*. poll.. Minn. 





ODE 



Kxtenaive line! Authentic quality fittlncflt Con* 
•tniction acts for Sailin* Ships, Whalfrs. Steamshipa, D«- 
atroyera, Yachts! bookB, blueprinta. model auppliea. Send 

l.lc lor niiE. ilhiwtrntcd rntftloc, 

A. J. FISHER, 1002-1 Etowah Avo. Royal Oak, Mich. 



aierial 
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This 
bifr, reli- 
able company 
^3 tlie field in tire 
"^values. Thousands of sat- 
isfied motori3t3 all over the 
S. A. use and boost our stand- 
ard brand tires, reconstructed by the 
origrinal scientific Midland process. Long, 
hard serviceonroughest roads Ruaranteed 
■12 MONTH WRITTEN GUARANTY BONO sent 

with 



FREE 
SPARK 
PLUGS 

I See offer 
Below 

I NEW LOW 
TIRE 
PRICES 

NEW 

TUBES 



BALLOON TIRES 
Size Rim Tires Tubes 

29x4.40-21"$2.3OJU.S5 



29x4. BO-M" 

2-1x4.75-19" 
29x4.75-i;0" 
29x5.00-19" 
80x.''i.00-20" 
28x5.25-18" 
29x6.25-19" 
3Ux6.25-'.'0" 
81»6. 25-21" 
28x5.B0-lS" 
29x5.50-19" 
SUxti. 00-18" 
31x6.00-19" 
ajxB. 00-20" 
83x6.00-21" 

8:;x6.50-2U" 



2.40 
2.4S 
2.45 
2.50 
2.95 
2.95 
2.95 
2. 95 
2.95 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.50 



,95 
.95 
1.00 
1.01) 
1.20 
1.20 
1.25 
1.2S 
1.25 
1.2S 
l.SO 
1.30 
1.30 
1.30 

l.r,5 

1.35 
l.tia 



each tire 
you purchase. 
ORDER TODAY 
SAVE MONEY. 

Reg. CORD Tires 
Size Tires Tubes 
30xS $2.20 $0.80 
3')x3H 2. 25 
81x4 2.9S 
32x4 2.9S 
33x4 2.95 
32x4X 3.20 
33x4'.. 3.20 
34x4>4 3.45 
30x5 3.60 
Za^h 3.60 



.85 
.96 
.95 
.95 

1.35 
1.35 
l.Sf. 
1.60 



All Other Sizes 



Isend $1 Deposit with each tiro order. d. Balance C O. n. If 
|yoa send casll in full deduct Ssv,. Yuu are Kuar="i'f«<| 

ce or rsDlacement at M price. Order toaay-»»ve money 



jne 

^l>cbest 
Quality spark 

with each tire 

Sdered. Full Set, 6 ' , , 
j_ Spark Plugs worth $4 60 Free with order I 
Tor 4 urea. Mention make of car. model, year. 

MIDLAND TIRE & RUBBER CO., Dept.gfiS 

lOOO-lO W««t Sixty-Third Street, Chicago, Illinois | 



MODEL SHIPS 

We can supply construction seta &nd all sorts of parts 
such as semi-finished hulls, blocks, deodeyes, special flao. 
mnohors, •teeriox wheels, ospntanB, figurehciids, blue prints, 
books, etc., for building real fine scute models of the De- 
stroyer Preston, Baltimore Clipper, FlyintCloud. Consti- 
tution. Spanish Galleon. Missiraippi River Steamboat, 
Sovereign of the Seas, Bluenose, Mayflower and many 
others. Also special construction sets for racing sail boats, 
power boats, model steam enginos, proptrllrrs, etc.. and fine 
tools for the model maker. Our large So-pa'je photographically illustrated booklet 
contains valuable information and hints for building ship mndclii in addition to 
prices and full dpscription of the atxjve artirles. Many people only slightly in- 
terested in models have become greatlpf enthused upon receiving this booklet. 
A copv will be sent postpaid upon receipt of 15 cts. (coin preferred). 

Model Ship Supply Co., Dept. C» Mineola» N. Y. 




Every home, store, factory, etc. ^ 
buys 12 or more. Agents making 
$500 to $1000 a month selling the 
new, improved, patented 

6-ln-l Fuse Plug 
Think of it! 6 fuses in 1 plug. "A turn 
to the right brings back the light." Most 
necessary invention in years. Approved by 
Board of Fire Underwriters. Demonstration 
outfit given. Easy seller. Write at once for 
proposition. Send 25c for sample fuse plug. 

6-in-l FUSE CO. 
■01 W. MatflMK au D*p(. ISO Chloaea. IH. 




»99 



{"o^ji FORD Vh^;! sport car 

/)p*- — Plctuns Inslr'iWv C4 

STEEL RCAR,^ 

PATTERNS, ^^ D*- 

Fame us sure-fit ^^l¥*d 
^.B£»-/-A:t;riife-«ie patterns 
and picture instructions show 
I how- yi,n can easily make this Fastt 
mmc^^^^irJ ^^^^"^ Sport Car na thousands have 
Big 39^ •My Ot^pWEiy wi r h en.ailv •>ht:iirir'd matertAls. OR- 
rid las Mat KSS^K*^ DER TODAY. ^>n^f dim* /or octuoi 
j>A<rfo of Bvort rar and dittinrtive HEW tvori ear and speed necenity MAIVUAL. 
SPEED ENGINCCR KUCMPEL. . . - - OUTTENBERQ, IOWA 




NEW FOUNTAIN PEN- ^.d ^^L^ 

PENCIL WITH COMPASS (^^jlfS^TjlB 

Guaranteed for life. Money Back if ■■■-'^^^^0^^ 
not pleased. Sella for $1.25. .^^-jS^^^^^' '^i^^ 

•end Only ^^,,g,;^^^^^^*write for free 
^^S^^^^^S^^^^ Wholesale catalog, 
^ ~*' i^Pti'i ' ^1 I pi showlnt; nver 600 fast sellers. 

^^^ssgMl^^^^ SPORS I MPT. CO. 
^^=-^*^ 1231 Main St. Le Center, Minn. 





ALUMAWELD allmetamvm 
will repair any icnown metal! 
i> -I ^xw Aluminum 
■^^^ y ^ PO» metal 

applied! die castings 

Guaranteed cast iron 

results! steel 
No special equipment needed 

Alumaweld is a revolutionary discovery. 
It will repair any metal quickly and lastingly. 

Imagine what this means. The smallest 
home will use Alumaweld to repair household utensils, 
vacuum cleaners, washing machines. 
The largest repair shops will substi- 
tute Alumaweld soldering for costly 
welding . . . with perfect resultsi 

Millions of dollars will be saved! 

Alumaweld can be usee 
by anyone. It is applied with an or- 
dinary soldering iron or blow torch 
. . . without flux! Home owners will 
repair aluminum pots and pans by 
the heat of the gas stove . . . without 
any equipment! The repair is lasting, because Aluma- 
weld fuses or welds with the metal and actually be- 
comes part of It. 

Alumaweld is 
sold with the 
ironclad guaran- 
tee that it will 
solder ANY 
metal perfectly 
and lastingly. If 
tor any reason you are not 
satisfied, your money back 
without question. 

An Alumaweld kit contains a 
generous supply of Aluma- 
weld, a steel cleaning brush 
and complete, EASILY FOL- 
LOWED, direc- 
tions . . . Use the 
coupon and order 
one today. You 
will save the cost 
on the first repair! 

ALUMAWELD 
CO. 

Dept. 2 
710 E. Broadway 
Glendale, Calif. 
Clip the Coupon- 
MAIL TODAYl 




ALUMAWELD 
REPAIRS 

Crank cases, burst water 
jadiets, Taeuum clean- 
ers, washing machines, 
radio sets, auto bodies, 
farm implements, pots 
and pans, aeroplane en- 
gines, outboard motors, 
steam radiators, water 
pipes and steam pii>ea. 
and all general madilna 
shop or sheet metal re- 
pair. Itwill repair ANY 
METAL easily, perfect- 
ly and lastingly. Note: 
For repairing cast Iron 
and steel, a special flux 
is required, made by the 
Alumaweld Co. 



AGENTS! DEALERS! 

Get in on the ground floor. 
Our agents are making up to 
$30 a day selling Alumaweld. 
Be your own boss ! Every liome, 
factory andrepairahopNEEDS 
Alumaweld ... It sells on 
BlBTlit — lOOCii profit to you. 
Send 50e for a complete' House- 
hold Kit. Try it out. If you 
MEAN BUSINESS we will 
grant you territory — give you 
leads from our advertising — 
and circulars for distribution, 
lion't delay! Alumaweld fran- 
chlsesare VALUABLE! They'U 
go fast. Mail tlie coupon— 
TODAY. 




ALUMAWELD CO., 

Oept 2, 710 E. Broadway, Glendale, Calif. 

Gentlemen : Mail me immediately a complete kit of Aluma- 
weld, containing a gertrous supply of Alumaweld solder, steel 
brush and directions, for whlcli I am enclosing fifty cents (in 
coin or stamps). If. for any reason. I am not satisfied, you 
agree to refund my money . . . without question. 

I I Name _ — 

Check here Address 

If you want naaress - - - 

agents' ~ c >. 
propositon Town and State 

'When \cr\t\ny i)lease mention Popular Mechanics 
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Latest Boice-Crane Handisaw 

Table Stays Rigid — Saw Tilts, Raises and Lowers 



Note how saw Is tilted to cut a mitre 
or bevel, yet table remains level. 




is the saw sensation of 1932. 
A saw that mitres, bevels, 
dadoes, grooves and rab- 
bets while the table stays ! 
in one position at all times 
— rigid and level. Lumber 
remains level regardless of 
operation. No .slipping. No 
wedging. No binding. All 
kinds of cuts made safely, ac- 
curately and easily. Highly 
polished 15' x 17 fi' table, also 
20' X 27 table; capacity 2 with 9" saw; 
mortising capacity J^'. No shop complete 
or up-to-date without this ^ ^^^^^Q 



new and improved saw, 
A real buy at 



$32' 



Note the graduated 
scales for rip fence, and 
tilting saw arbor. 



New 4-ln. Jointer 
only. 

Remarkable value. Polished tables and fence 
wtalcb tuts two ways, balanced Rtnel heiid. 

Accurate und siuuutli run- 
ning. 




BUY NOW 
PAY LATER 



Demonstrator 

Write for interesting proposi- 
tion. Your territory may be 
open. It's a real plea.sure and 
profitable to show prospects in 
your territory tlie new, up-to- 
date and practical line designed 
and made by Boice-Crane. 
Many demonstrators now es- 
tablished. More needed. You 
may have opportunity. A plan 
whereby your 

Shop Pays for Itself 

We advertise nationally. In- 
quiries pour in from all sections. 
We forward names of interested 
men to our demonstrators. No 
canvassing. No collecting. You 
show and wc sell. Write for 
particulars. 




Sawonly ^49w 

(Less Guards) 
A real machine. Built for 
long hard service. Also a 14' 
model. 




Bis 1932 Boke - Crane Catalog 



Just off press. Send 10c (which only pays part of mailing cost) for our 
5:i-paKc catuloB, the most complete book of its kind ever printed. New 
low prices on C'irciilar, Band and Jig Saws; Shapers; 4" and 6' Jointers: 
Lathes for wood or metal : Books, etc. 



20-inch 

Jig Saw 

Heavy duty. Ilasln.lil- 
down shoe. Automatic 
blower. Blade cuts in 
any direction. 15' tilting table, 

Ball Bearing Lathe $29 

Money can't buy finer wood turniiiK lathe. 
11' .V 42'. S2». Also made in 1 1' x 60' capacity. 
>iay be fitted with compound 
slide rest. 




W. B. & J. E. Bo!ce • Dept. PM-2H • Toledo, Ohio 



DublIhuh 

PATCNTCO H0VIX5,I930 



CLEANING and POLISHING MITTS 




KEEPS THE HANDS CLEAN 

Furnished m several colors and weights scientifically 
designed and made to meet all cleaning and polishing 
requirements Dublltiiitii .^ltttH are rubberized and 
treated so as to "protect the hands" simply apply 
polish to one side of the mitt and rub on article, then 
reverse the hand in the mitt, and polish to a brilliant 
finish with the other side 

AtiiAcitvcty displayed in bo»c4 o( one dozen CAch. »ampl«* will be 
m*ilcd ioi 2)c ««(h Di»lribulorft wsnied tor cmcluKivc Icrnloiy 

CONSOLIDATED SALES * MANUFACTURING CORPORATION 
89 STATt STREET BOSTON MASS 



DISTRIBUTORS WANTED 



1 " 1 II I K^ 



■Rirt X ft Xtil t>crT»r\o f'^e Sections. Brass bound. 

i*-* lClC^^,upe powerful Lenses. lO-.Mlle 
range. Special Eye Piece for looking at tlie Sun, included FRTCE. 
Can be used as a Mioroscopx;. Guaranteed. Big value. Postpaid. 
>1.75. C. O. D. 15c extra. B«nn«r a Company, T-49, Trenton, N.J. 



I p.iy S5.00 
ca.sh commls-sions on 
$22.50 all-wool, tailored-to-measure suits 
and overcoats. New policy of bigger 
commissions gives you greatest moncy- 
maklug opportunity. Beautifully styled 
garments quickly attract orders wnei^ 
ever you siiow our uimpleft. A tailorinc Line built to 
oeil in these timca. Iso previous experience required. Send for 
FItEE Bales eciuipiiictit of 
, J large swRtch Bittiiplcn. Write now. 
r M ^3 Pioneer Tailoring Co. 
£Q ICl Congress & Throop Sts., 



Dept. p.iite 



Cliicago 



When torxting to advertisers please mention Popular Mechanics 



Cop,i-a i L^ ;i:alerial 
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RUNNING A REGAL! 

Complete information how to operate a modern geared 
head engine luthe. 76 pages, 10 bin chapters telling 
the story from setting up a lathe to making finished 
articles. Handy for the machinist. Necessary for 
the beginner. Yours for only 25 cents. 
Ask for FREE CATALOG, beautifully illustrated, con- 
taining charts, diagrams, uniUs. accessories, lathe prices. 
The Regal is a genuine LeRlond lathe made in five 
sizes, 10' to llj'. Sells from $275.00 to $947.00. 
F.O.B.. factory, on easy terms. 

MAIL THIS AD AND 25 CKNTS TODAY 

The R. K. LeBLOND 
MACHINE TOOL CO. 

110 Regal Division, Cincinnati^ Ohio 





The sensation of the year, some- 
thing new. Runs smooth as an eleo 
trie motor. Low operating cost. Let 
this engine make money for you. 
Big illustrated Catalog Free. ALL LIQUID FUELS 

WITTE ENGINE WORKS 

«74« OAKLAND AVE. KANSAS CITY, MO. 




TOOL CHESTS 

The choice of marhinlsts and toolmakers 
for more than 25 years. Free Catalog. 



402 Columbia St., 



H. GERSTNER «i SONS 



Dayton, Ohio 



BURN YOUR NAME ON TOOLS 



WITH TME - ^ Mi 

ARKOCRAF 

PROTECT YOUR TOOLS FROM THEFT 

Write with electrifitr nny name or (leniKn on the 
hanlost and flnfHt tnola and Instrument**, or mny 
metal, like writing on p;iper with pen or pencil. 
Complete Outfit $3. SO — Prepaid Anywheri 
Intarestintr illustrated circular free. Writ* 
today. Acents wanted. 
ABKOBRAF PEN CO.. 1171 E. Slark SI., hrlland, Oreson 






Boeing Biplane 
Travelalr Plane 
Army Falcon 

15 in. Size 

BUILD 3 MODELS FOR $1.65 

Bliigest valiieeverofftTwl; lUEALa-in-l 
Kit contains everything required to build 
the.se 3 Flytns; Models, Including Plans 
and Instructions. Easy to build. 
IDEAL AEROPLANE & SUPPLY CO. 
26 We«t 19th Street N. Y. City 





Build Your Bench 

Work-Table, Saw Horse, Tool Box & Cabinet 

QUILDING your own shop furniture is so easy it's 
[j FUN, when you are suided by this new ATKINS 
Dook for home craftsmen. Pases 18 to 22 sive you 
full instructions and working diagrams to build a com- 
plete shop outfit — saw horses, folding table, work- 
bench, tool box, wall cabinet, mitre box and saw case. 
It tells you how to cut the parts, put them together, and 
finish the job. And to help you make good joints, 
the book shows how to cut and fit the 24 types used 
most in shop wood-working. 

Eight other helpful chapters in this new handbook! 
They deal with: Pleasure and profit in a home shop,- 
how to lay out and equip a shop, select tools and 
machines, and choose woods,- where to obtain 450 
job plans; easy ways to cut and work metals, do 
grinding and filing; books for shop workers; and gives 
you facts on fifty "Silver Steel" saws, to do all your 
cutting jobs faster and easier. 




1932 EDITION i 

HowTo 
Do- It 
Book 

(or Home 
\v^rk$hop$ 



This how-to-do 
it book is help- 
ing thousands of 
men and boys 
getmorefun and 
profit out of 
their home 
shops and tools. 
It has 40 pages, 
size 6 X 9", and 
costs only 10c. 
Send coupon 
ford copy of the 
1932 edition, 
now. 

// your dealer does 
not haoe the Attains 
Solos you want 
write us. 



E. C. ATKINS and COMPANY, Est. 7857 
4S6 S. Illinois St., Indianapolis, Ind. 

I enclose 10c for the ATKINS How-to-do-lt 
Book. 

Name 

Street 

City 



(PBINT) 



.State. 



When writinff please mention Popular Mechanics 
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BOYS BUILD THIS ELECTRIC 

MOTOR 



All Parts Nec- 
essary for Only 




AN ELECTRIC MOTOR FOR 
ONLY 10 CENTS. It 




EDUCATIONAL 



sounds almost unbelievable but it 
is perfectly true. For ONLY 
10 cents we send you all the 
fjj parts necessary, packed in a neat box, together with full printed and illustrated 
M directions for assembling. No trouble at all putting the parts together, in fact 
R it is FUN. Just follow a few simple instructions — it takes only a few moments — 
rj and you have your motor all ready to run. .\nd OH BOY! Isn't it speedy! All 
it needs to run it is a No. 6 or similar dry battery. As to the fun you will get out of 
it, you won't have this motor an hour before you have it running 
and performing many novel and interesting experiments — has more 
power than you'd think. Besides, assembling the parts is an education 
in itself for any boy. Send 10c in any convenient form — stamps will do — 
and the motor will be sent you at once. Nothing more to pay — nothing 
more to buy. 

JOHNSON SMITH'ft CO., Dept. 823, RACINE, WIS. 



ONLY 10c 
Per Pair 




Fighting Roosters 

With very little practice 
you ran make these miniature 
models of Game Hooster? 
imitate in the most life-like 
manner the eTolutione of a 
FIERCE COCK-FIGHT. 
Endlrfs amiii>ement. W« U 
made, with renl feather*. Pair 
lOc 3 prs. 25c. postpaid. 



GOOD LUCK RING 

Vtrr otrikinc, quaint and 
uneommoQ. fliUtr flniah; 
■ kuU and crotthonai dtucn. 
two brilliant, eathini f«mf 
iparkU out of th« ar*!. Said to 
brinf food luek.Oniy 25c ppd. 



Exploding Cigarettes 

Box contain! too canuhia rif 
arettei of aieaUanl quality. 
They appear ao real, but 
whan each etiaretta ta about 
one-tbird imoked. the victim 
teta a vary frtat eurprite aa 
it goaa ofT with a Innd BANGt 
A cr«at n>iril( prnTi ker vatan- 
tiraWharmlaaa. Pric«25c box. 




•a itaalf into a V 



STAGE 
MONEY 



MIDGET BIBLE 
aiiCAT 

cumowTv 

BmsUMtUibU 
in iiK World. 
Size of m poai- 
»K« atamp. 
200 PaiM. 
e*id to brim 
good luok to 
lb« owotf , A 
CMoiDO work 
ol art. Muat 

b* MtD to bt nppraewtod. MiiKi food moM? 

Mllmi tS.rn I'l friend', ohurrh ..qii.inl.n<>.a. 
•U. PltlCt: ISc Moll. 3 for «Oc. 12 for 
*1.35. lOO for S7.50. Alao obUlnabU is 
LMthvr Siodinc. with coM .dcM Frtco SOo 
M«h. 3 far SI. 25, S4.SO par daz. Macal- 
fylns Glass for um with Midnt BibU IB« 

SERPENT'S EGGS 

Bol eonuin, 12 aui. Wh*o ^tS^m 
lit with a match, each one ■^^'^^ 
craduallj hate baa itaalf into a 
■naka aavaral 
laat lone, winch 
enrla and twiata 
about in a moat 

lifa-lika mannar . 

Prtem par bo«. % oc poat —W. 3 tar 2S« 

WitbabUDCb 
of these bills. 
It Is easy for 
each person 
ol limited 
'means to 
appear 
prosperous 
foy flasblDS 
a roll 0 1 
•these bills 
|a t the 
■proper 
titne anfl pppling on a Renulne bill 
or two from the outside of the roJI, 
the eftect created will be found to 
be .'ill that cm be desired. Prlcat, 
postpaid: 40 Bills 20c. 120 for SOc. 
or S3. 50 thousand p«stp»ld. 

NOSE FLUTE 

The Macio Note Flute, or Hti- 
manatona, ia a uniqua and 
nuval muaieal inatrument Chat 
ie placed with noaaand mouth 
combined. Tbara i« juat a 
little knack in playing 
it which, when cnra bc> 
(quired after a little prmr* 
tiee. will enable you to 
produce vary awaet 
muaie that eoroewhat 
reacmbles a f!ute. There 
is no finsering, and once you have maatered 
it you c:»n pla y all kindi of muaie with facility 
and eaee. 

JOHNSON SMITH 4 CO. 



SURPRISE MATCHES 

More fun tban 
Ogbtlng with yourf 1^ 
wlfCa Look Just * 
I Ike ordinary 
matches. As the 
victim tries to light 
one he gets Quite a 
surprise. _ 
Prict 10c ptr tm. 3 ban fer 2k, 12 foi 75 ctnts, 








STAR TOY MAKER 

(SraatffHt b e y a * booh 
written. Telle bow to owkc 
• Pinhole ('amera. a Canop 
model Kattroad. a Tet*-- 
phone, Konmeranff, Tel 
Kraph Inatrument, Box 
Kite. Talkinfc Machine, 
MuTOBcope K 1 • c t r 1 c 
Motor. Klpctrir I)<K.r Hell. 
Water Wheel. Pad-ile Raft, a palrnf Ski<^. 
a Doc Sled. Hird House. Rabbit Yard, etc 
64 pases. 150 illustrations. PRICE lOe. 

BOY'S OWN TOYMAKCR. A new book 
Irlla how to make chc-trnoal trryt, electrical 
t'lys, £alvni»ic toya. mfrhaniral toya. paper 

t'lVf. c-irdboard tt.y»«. b'ifito, trnpit. etc. 300 
I Hum rat io n§. Price 25c poatpaid. 

.)(J imvcl nrid 
MAGNETISM that 
you can pr-rf-irm with the 
aid of un ordinurv Tiia<net: 
tnaicnetic chain, fleeing and 
spinning nwdle, ni^il and 
ball rluRtrr, niacnrtic fii«h, 
ri-l<. ri.tJlor, inasnetif billiard balls, many oth^r 
ctuntf. Aim interesting information nbovit 
IfKlcMonc, macnctiam, electric ty, et«, PRICE 

10c P>P*il> 

BOOK ON BOATS. How to build rowinc. 
-ailme b»>;itfi. Ever>'thinc pertaining to boiitc 
■ xpl:iinpd in plain tcrrrih so anyone can undtr- 
htiiini. Illt.-trntr-cl. tOc p.pd. 



FUN WITH MAGNETISM. 

unique expiriin 



5- MINUTE HARMONICA COURSE. A 

new easy (•'■If-tiiirliiin; nnilioj. le.trhce how 
to plMy. to u^r thr toni:ii''. tremolo, fully 

ill>i*'^rat^d. Prica 15c postpaid^ 

MONEY MAKING SECRETS. Golden oppor- 
tunili''« f(:r rvfryone. 64 page copyrighted 
b<K.k chock full of money-making ideas, recipes, 
formulae, wrinkles, trade accrete, etc. Buei* 
n»>(iW8 that can be started with littJe or nr. 
nipititl Hi hnntf in stwre time. _10c poatpald. 
TRICKS * SOCIAL ENTERTAINER. Con- 
tain* hundreds of simple tricks, illiwinni", di- 
verpions t liiit anyone can do, Alfo ciphtiri,- 
ae cret of wrond Ficht, Prica 2Sc poa t pa id. 

X-RAY TUBE 

A wonderfiillltilc 
Instrument pru- 
(liiclng optlcul 
Illusions both 
surprising and 
st.TrtllnB. With It 

yoa can tM what !• apparantlr tba booaa of 
jro<]r fincart. the I«b<I hi a Itad pMeO, tba in* 
tanor openinc in ft pipe vreni, ftnd inftoy othfi 
aimilar illnamna. Prira lOc, 3 fo* 2Sc. 



WONDERFUL 





JOHNSON SMITH & CO. 

Dept. 823 RACINE, WIS. 

A Da Lux* Editton of ovr 1932 CATALOG mallad on receipt of 25c. 
Handsoma binding. Bluer and battor than avar. Only book of ita kind In 
•xiatancaa Nearly 800 pagaa of all tha latest trfcka In mac'c. the nawaat 
Rovoltlos, puiilos. gamoa, spoiilng goods, rubber stamps, unusual and 
intaroating books, curloaltloa in aoada and plants, etc.. unprocurablo 
•laowbara.* Romlt by Coin. Money Ordor. Chock or unused U. 8., Cana- 
dian and Foral^ Stampa for all articiaa llatod abovo. ^Ve next page aUo. 




HON 




LOOK/^ LOOK 



A Real Telephone. Works Indoors or Outdoors. 100 ft or 1000 ft 

Till uKh thin i!" rii«T<ly a very clever toy. it i.i quite aerricemble lor 
phort diFtanrpfi aa the meet ehitiorute uppuratup made and it ia much leea 
liable to set out of order or to need adiuatment; in fact it eantt'it be rendered 
inefficient unleaa rouehly handled. No troiiblefome battery, no intricate 
"hook-up " Can be put to practical UM from one room to another, tip or 
down etaira. arotind corners, etc. The patented aoundinc diacB transmit 
and receive the voice perfectly, making it a really practical talkine tele- 
phone Set connata of two pbonea, tranamin.inn cord and full tn.tnictioDB. 
PRICE ONLY 65c par «M poatpaM. JOHNSON SMITH & CO^ 

Wondarf ul 
I nt tru mont. 

Greatest 
thing 

yet. Nine 
separate 
articles 

In one. 
Everybody de- 
lighted with It. 
Odd. Curious and Interest- 
Idk. Lota of pleiu-iure as well 
as very useful. It Is u double Mlcruscoiie for ex- 
_ ainlDlnK the wonders of nature. It is <tlso nti 
Opera Glass, a Stereoscope, a Burning l^ns. a Reading 
Class, a Tele8Co|>e. a C'ompasa, a pocket Mirror, and a 
Larynsoscope — for exnnilnlDg eye. ear, nose and throat. It 
Is w orth all the cost to locate even one painful cinder In tbe 
eye. FdULh ilat and (its the pocket. .Soniethlnc great — you 
DMd^m. Uon t mlaa It, Sent by nail. Only 35e or 3 lor $ 1 ,00. 

PISTOL CIGARETTE CASE 

It looks like a deadly weapon, but It Is merely a 
novel Cigarette Case. This clever contrivance 
has proved itsell letter than the real thing In 
many an awkward encounter. Great fun 
"stlCKlng up" your friends. They squirm 
and protest It might be loaded. Pull the 

trigger and the slide flies 

?^^ffiiop('n dt.scloslng the clga- 

- i-^rette-*. Well made, light 

and compact. Welgtit 
only 2 ounces. 






PRICE 
POSTPAID 



35c 



IVIICROSCOPEand FLOROSCOPE 

COMBINES ALL THE POWER AND DEFINITION 
OF THE MORE EXPENSIVE MICROSCOPE 
SURPRISINGLY GREAT MAGNIFYING POWER 
EXAMINE GERMS IN WATER, CHEESE. SUGAR, ETC. 

There arc few thingp no intercptinc and valuable &M 
Microscope. It enablep you to minutely ezamine 
mineral animal and vecetable eperimens. to teat cotton, 
wool, eilk. (leedn. water, flour, cheeM, milk, and in fact 
nearly all artiole* of (r>od. Unwholesome meat can be 
readily dotorted and ft-rments can be closely watched. 
It is exrredinsly interesting to examine the eporen of 
ferns, M>da, sugar, nalt, alum and other crystals, tha 
duft (iK-alr)>i from moih and butterfly wings, human 
haim, flies and insects, while the animslculae in water 
are a never-failinc source of wonder. Mo^t interest- 
ins experiments can be performed with an instrument 
(■urh as this. Place a small piece of cheese in a box 
and allow insects to feed on it for a day or two. Then 
exatiiine a liny portion of the cheese under the Mi- 
croscope and you will sec little animals, magnitied to 
the i-iic of liircc beetles: you can count their legs and 
the jointn in them, the t&lons or clnws upon each foot, 
alro the hair or bristles upon their bodies. Or. obtain 
Bome stagnant water; deposit a email portion of scum 
upon the object glass of the Microscope with a pin's 
head, and you will see beautiful animalrulae swimming 
about with as much freedom as thouxh tliev were fish 
in the boimdless ocean. It is a truly wontfcrful siicht 
and nn endle?s source of interest and enjoyment for 
evi-ryb«dy. The Microscope is made of bra-" and ia 
capable of maffnifyingdOU t tines. and alt hough »ni:iM and r<)niiin( t , it will cover 
n verv wide nmce of mi'^roecopic research. PRICE ONLY 50o Postpaid. 
JOHNSON SMITH ft CO. Dvpt. 823 RACINE, WIS. 
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BOYS! BOYS! BOYS! 

Throw Your Voioe 

Into a trunk, under the bed, under a table, back of 
the door, into a desk at school, or anywhere. You get 
lots of fun foolinfj the teacher, ix)lioemen, peddlers, and 
surprise and fool all your friends liesides. 




is a little in?trument that fits in the mouth out of sight. 
Cannot be detected. It is used in connection with the 
above, and with the aid of this wonderful DOUBLE 
THROAT, or VENTRILO, you can imitate many kinds of birds, animals, etc. Remember 
you get everything for ONLY TEN GENTS— a booklet giving you full instructions how 
to become a ventriloquist and throw your voice, the Double Throat, or Ventrilo, and our 
big page catalog of novelties, trick.«. puzzles, jokes, books, etc., 4 /\ ^^mm.^^ 
ALL SENT POSTPAID TO ANY ADDRESS FOR ONLY lO CeiltS 




Johmon Smilli & Ct. 
Dipt. 823 
Racine, Wli. 



BLANK CARTRIDGE PISTOL 



.:,| M(„ 1 B I B n K 
.lai Ulier CartndB* 

I'iHlul, lUU lilsnk 
Cartridifet*, 1 66u- 
PMCe NoveltyCmt- 

al.*: ONLY The 

50 Lot 

tiippod by 
BxpresA 
Only 

Cash 



This w • I! 
made aod 
• f f a c t i Te 

r i a t o I ii 
modelled on 
the pattern 
of the latest 
typo of Re- 
volver, t h • 
apoearance 
of which 
al oD« I ft 

enooffhto tear* a harirlAr.whflat.whe 
loaded, it will probably prove juat m 
effective as a rovolv«r with reiil bul- 
lets without the danger tu life. It 
takes the standard .22 Calibre Blank 
Cartridifea, that are ohtainabl^ moat 

everywhere. Special cash with order offer: 1 saperior qaal 

ity Blank Cartridge Pislol. lOO Blank t:arl.ridKt-rf. and our 
new 5S0-Daffe DeUixe Catalotf of latent noveltieii all for ONLY 
$1.50. Shipped by exiiru.mi only. Cannot go t)y parcel post. 
Extra Blank Cartridiren 50c per 100. Remember it ii» quite 
harmtesa aa it will not accommodate loaded cartridges. Special 
Holater iCowboy Typ^ for piijtol 50c. No C. O. D. SbipmertH JohnsonSmi tl&Co. 




BABY 



TANK 



It gomM with real Yanlc«« 
Pmp ' by its own powar 

Meet remftrksble toy erer 
inreDted. By drawinc the 
Tank backward, either with 
the haQd or over ttie floor or 
table and tlion placini it 
down, it will crawl alone . 
DveroomlDC all obatariea, in 
the same life-like manner aa 
the larfer 'lank that proved 
ao deadly iit ( lie creat war . 
What makea it i* son^ewhat of 
> myater^, for there ia no mechan- 
iam to wind up aa ia usually ucder* 
■tood with mechanical toya, yet 
this tank will keep ploddine alcnc tan tiniea lonier than the ordinary run of toya. 
It will perform doseni of the most wonderful utiintB; 2 4 inches Ions. Price only 
2Se prepaid. Stampa accepted. JOHNSON SMITH ft CO.. Dep. 823 Reclne 




The Little 



Giant'' Typewriter 

A First Class Writing 
Machine For $1.50 

A perfeot bul« (ypawnter (or $1.&0. 
Tuara ata (uoucnuas of petsoni wbo 
wouid like lu usa a (ypawriur but 
wuoH iia«dii and butincaa do not war- 
rani Cut] axpeuM atuciiad to the pur- 
cuaae and lua of u fifty or aereiity-five 
dollar maouiae. To auoh paraons we 
confidently reaomaiand our Little 
^iant. Itia atronsly niada, btit aimpte 
in conatruotion, ao that anyone cap 
quickly leurn to operate it, and writs 
aa rapidly a* thsy would with nan 
. . , . Bad ink. Tba Utt«ra ot tUm alplikbai 

raoet frequently used ere so grouped ai to enable one to write rapidly, the oumarale 
I to 10, and tbe punctuation marka beinc together. With thii machina you can aend 
your host eirl typ«writt*n lova latteri. address cnT^lopco, make out bilU. and do almost 
any Ictnd of work not reguiring a larce, expenaira machina. Price complete S1.50 
by mall postpaid to any eddreae In ttie world. Stamp$ arceptej. 




MAGICIAN'S BOX OF TRICKS 



a Number of M]rs< 



Apparatus and Directions for 
terious Tricks, Enough for an 
Entire ETenlng's SlOO 
Entertainment ''I 

JierANYONE CAN DO THEM 

It ia creat fun mjitifyinc your fri«Ddi. Cat 
thia Conjurcr'a CHbmat, and you will b« tha 
oleraraat fallow in your diatrirt. It oontaina 
the apparatua (or tan &rBt-claaa tricka. iDclud- 
lat Tha MAGIC BALL AND VASE IRICK 
(a wooden ball ia plar-ad inald«, and upon re- 
placing tha lid haa diaappaarad and ia found 
in lomaona tlaa'a porkat): Tha HINDOO , 
TRICK CARDS (can ba niada tu change coni-^ 
platair no laaa than five tinieal: DISAPPEAR- 
INQ COIN BOX (a coin, placed in the wo.>den 
box, vantihea antiraly or rtiancea into a nun 
(jf another denomination); Tha GLASS C(>B- 

LET TRICK <a coin ia dropped into a clnna cE water and when the water ta poured out 
tjie coin haa Taniahad and ia found aomewhere elae): tha RIHBON FACTORY FROM 
THE MOUTH TRICK (a aeeminrly endleea aupplv of colored paper ribbona cornea 
put o( your mouth): tha DISAPPEARING U ANDkERCHIEF (« handkarcl.iaf held 
in the hand m jaterioualy yaoiahaa): tha WIZARD'S RING COIN TRICK: the EN- 
CHANTED noTTLE (no one but youraelt ia able to make It lay down): the GREAT 
HAT AND DICE TRICK (a large dice ia placed on top of a hat. diaappaara. and ia 
found underneath yet no one haa touched tha hat), and laet, but not leaat, the GREAT 
PHANTOM CARD TRICK, or two from Aea leayee nothing. Full in.t riirtions art 
sent for perforrninj each trirk. In addition to tbe above, e number of other frata and 

ill'taions are fully aiplnined for wliirh vo«i r»n psaily ii>ftke or rrnc'irs the nvrvaaarj 
Apparahta. Price complete SI.OO postpaid. JOHNSON SMITH & CO. 




BOY ELECTRICIAN fl^-Jiri^y 10c K 

The \H*\\ and WHY of eipctri«iity fully told in simple lansuage 
any !■ ■>■ can imii'Tntiitid. Sri-n-s of plan-t and in(«tructiiinji for 
terici^. dynamos, eleetrir motors, telegraph apparatua. 
t' li pl.' Ill) 7t, rli-i-trir liiiht-^. elrctric door bells, alarms, electric 
(^niiinc. rheofltat. ninil bui alarm, elet^t ri_»-iiitt«nt't t-. automatic 
incandescent flash, fti't^iric slicn-kine lunrhiut'. win-li'NH t«logr&ph 
apparatus, ind«<'linn t-oil. aro lisht, current revcr!M?r, etc., etc. 
■TpHs «n about elciHric wiriiut, static Kk-ctririty, ini\icn*'ta and 
magnetLitii. condurtora and insulators, eleL-trusl^tir in- 
due i ion, the elcrtroacope, the fleet ropliorm*. con- 
dt-n.^crs, the Leyden jar, dynamic electricity, the 
v-_.lt:ir cpII. electromagni'ifi, i?lLTtriilysi-i, L-lpdro-plat- 
irm, clertrntypina. etc AI.«o (ell-' how to build a radio 
fpi t ivintf -H^t for a ft"*' cents. Noftrly 100 illiiatrationa. 
S<'nt pn-»tpii,i tn any address on re,"j[it <,{ ONLY 10c, 
coin ur -.t 111. pi 




^MADC 

^ EASY 




250 



MAGIC TRICKS 

For Parlor or Stage 



10c 



An excellent little book containing nearly 300 
Tricks for parlor or stage. Tricks with cards, coins, 
handkerchiefs, eggs, rings. gliinM:''^. fluwers, thimbles, 
epoonn, bottles, string. Explain.-^ th^ mystery of 
the floating head and scores of ot her amnzing 
feats of majic and illusions. ANo Second Sight. 
8huduwgr»pliy. etc. Si» uimplo a rhild rf\n perform 
thcin. l'r..f«.ifly illuMtrittid. OWLV lOo. 

12S CARD TRICKS and sleight of hand Con- 
tains nil the Utfst Hiid b«*st curd tricks as i«-rf .rmi'd 
bjr celebrated magirian.i, with ■oti>'fnirf of rnrd 
tricks used by professional itum biers. Price 2Sc 




RAPID CIGARETTE MAKER 



ROLL YOUR OWN 



SAVE MONEY 



S«nd ramlMane* (Pe*t«ga Stamps 
•eo«pt«d> lorall artlclws llstad abova, 
also In our othar ad on pravious paga 



With this AUTOMATIC CIGARETTE MAKER you can make 
your own cigarettes from your favorite brand of tobacco and save 
money besides. It takes but a few seconds. Better cigarettes at about 
one-fourth the cost. Simplicity itself to use. It is neat, useful and 
handy. Pocket size, weighs but half an ounce. Case is 
made entirely of metal, nickel plated. Full printed in- 
structions with each Cigarette Maker. Pays for it.-ielf 
in no time .it all. PRICE ONLY 25 CENTS POSTPAID. 
3 for 65 cents; or 1 dozen for $2.25 postpaid 

JOHNSON SMITH & CO. Racine, Wis. 
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Protect Your Ideas 

Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent OflBce. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 

NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my "Record of Invention" 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the "Record of Invention" form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute's time. 
The coupon will bring you complete information entirely without charge or obligation. 



0^ 
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My Offices 
Just Across 
Street From 
U.S.Pat.Office 




inventors 

Strict Secrecy Preserved 

All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorized members of my staff. Feel free to 
write me fully and frankly. It is probable 
that I can help you. Highest references. 
But FIRST — clip the coupon and get my free 
book. Do THAT right now. 

Clarence A. O'Brien 

Registered Patent Attorney 

Member of the Bar of: The Supreme Court of 
the United States, U. S. Court of Customs and 
Patent Appeals, U. S. Court of Claims, Court 
of Appeals, District of Columbia and Supreme 
Court of the District of Columbia. 
Practice confined exclusively to Patents, 
Trademarks and Copyrights 



Above is a view of my draft- 
ing and specification offices 
where a large staff of ex- 
perienced experts is in 
my constant employ. 
All drawings and 
specifications are 
prepared 
in my oflBces. 



Clip this Coupon -Mail it OtoZo/ 



CLARENCE A. O'BRIEN, Registered Patent Attorney 
70-T Security Savings and Commercial Bank Bldg. 

Washington, D. C. 
(Or, Suite 1106, Dept. A-20, Woolworth Bldg., New York City) 

Please send me your free book, " How to Obtain a Patent," and your "Record of Invention" 
form without any cost or obligation on my part. 



Name. 



Address 

(Important — Write or print name plainly and address office nearest you) 



When writinp to advertisers please mention Popular 3Iechanics 
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**How to Obtain 



a 



This FREE BOOK Tells You 
How to Protect Your Invention 



Delays in Patenting Your Idea May Prove Costly 
Get the Facts— MaU Coupon NOW! 

Little Ideas May Have Big Commercial Possibilities 

ACT AT ONCE — and protect your idea. Remember, to get the benefits of your invention, yoo 
not only have to invent it — you have to PATENT it. Many men spend years perfecting an 

invention, only to find that someone else thinking along the same lines has already received 

a patent on the idea. When we think of all such cases that have come under our personal / 
observation, we cannot urge too strongly that you take steps to protect your idea IMME- / 
DIATELY. Delays of only a few days may be vitally important to you. Do not lose all the 
benefits of your hard work in planning and perfecting your invention. 

IMail the Coupon for FREE Book Today 

It is of tremendous importance that you file your application for a patent at once. Our 
free book tells you HOW to take the first steps, what you need to know about patents in 
general and gives you an estimate of our reasonable fees. We also send you a 
"Record of Invention Blank" FREE. Take the first step toward getting your patent 
NOW, Mail coupon at once. 

Highest References— Strictest Secrecy 
33 Tears of Proven Service 

Victor J. Evans & Company are registered Patent Attorneys, practicing before the 
U. S. Patent Office and Federal Courts. We handle only patent and trademark 
natters, thus giving you the benefit of specialized experience. In our 33 years of 
practice, we have successfully served thousands of inventors. Strictest secrecy 
is maintained, all drawings and records being kept in our files, to which 
only our attorneys have access. 

Here's How We Operate / 

As soon as the description of your invention comes into our office, it is imme- 
diately put in charge of an attorney, who is particularly familiar with the 
kind of invention you have perfected. Under his close personal supervision, - 
patent searchers and skilled draftsmen work. He personally sees your case 
through to its conclusion. In short, you have the advantage of highly 
skilled and experienced service. 

Our Washington Location Advantages 

It is a distinct advantage to an inventor to employ an attorney located in Washingrton, as the U. S. 
Patent Office has no branches. Only in Washington can an attorney have convenient access to the records 
of the Patent Office. Our close proximity to the Patent Office_ enables us, without loss of time, to interview 
the officials and examiners whenever, in our opinion, our clients' interest will be best served by such a course. 
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FREE 



VALUABLE RECORD 
OF INVENTION BLANK 




VICTOR J. EVANS 6- CO. 

REGISTERED PATENT ATTORNEYS 



' MAIN OFFICE: 600 B Victor Building, Washington, D. C. . 

I BRANCH OFFICES: 1610 A Conway Building, Chlcafto; { 

I 1(H)7 A Wcx)lwuith BuildinR, New York; 828 A Fidelity | 

• Philadelphia Trust BuildinR, Philadelphia; 5M A Empire • 

I Building, Pittsburgh; 1010 A Ilobart Building. San Francisco. | 

I Please send me your free book. "How to Obtain a Patent," and your | 

I "Record of Invention Blank." | 

I Name - j 

I Street and No - | 

I 

I City State y 

When ivriting to advertisers please viention Popular Mechanics 
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STERLING HOME 

only $979 

Fire-proof Cellar Ceiling 

Rosewood, above, only $979, double construction, 
5 rooms, bath. Freight paid. We cut lumber at mill, 
saving expensive time of carpenters. Detailed plans 
enable easy erection — large savings. We wlU fur- 
nish "Steelfaee" joists for first floor with flre-proof 
"Gyplap" cellar ceiling, making your home safe against 
any fire from your cellar. Also — ThermoflU Insula- 
tion, bronze weather stripping, paint, hardware, 1-panel 
de luxe doors, etc. 84 low-priced modern, attractive 
homes for your selection. Build now I Also garages, 
summer cottages. Send 25 cents today for catalog In 
color. Estab. 1906. International Mill & Timber 
Co.. 225 Wenona Ave., Bay City. Michigan. 

STERLING HOMES HAVE STYLE 



PATENTS 

[PROTECT YOUR IDEAS 

Write today for FREE BOOKLET, HOW TO 
OBTAIN A PATENT and RECORD OF IN- 
VENTION— or send Drawing or Model of 
your Invention for Examination. 

Promptness Assured with Best Results 

ILLER & MILLER 



REGISTERED PATENT ATTORNEYS 

Former Members Examining Corps U.S. Patent Offico 

Dept. A-1006 Woolworth BIdg. New York 
679 Earle Building Washington, D. C. 



TO THE MAN WITH AN IDEA 

Preliminu-r idvire Rladty famished without charire. Booklet of 
infornution mnd fonn fordiscloBins idea free on request. 

mVINC L. MeCATHRAN, Patent Lawyer 

Formerly with and successor to RICHARD B. OWEN 
750 International Lldg. Washington. D. C. 

41-E Park Row New Yoric City 

iTRADE-MARKS 




A personal confidential service for 
serious - minded inventors, having 
worth-while practical ideas. 

Patents — Trade-Marks — Design trig and Drafting- 
IV 'orking Models — Automatic Labor-Saving Machinery. 
Manufacturing (smaW and large quantities.) Preparation 
and prosecution of patent applications, trade-marks, etc. 
COMPLETE FACILITIES for inventors to develop, per- 
fect, or to patent their inventions. Facilities — 10 engi- 
neers, draftsmen and patent experts, 50 mechanics and 
supervisory staff. All or any part of the above service is 
availaWe. Complete service for those desiring it. 

D M. HELLER 

^ jT if Reg. Patent Attorney 
DOOK Consulting Engineer 
31 EAST lI™ST..NEWYORK.N.Y. 



PATENTS— TRADE MARKS 

All cases sulimitted given personal attention by 
members of the firm. Information and booklet 
free. Patent Office and Federal Court Practice. 

LANCASTER,ALLWINE&ROMMEL 

PATENT LAW OFFICES 
Suite 412,-815 ISth St., N. W. Washington, D. C. 



PATENTS 



Trade Marks, Copyrights, Patent Litigation Handbook with 
illustrationB, 100 mechanical movements. SnI frea oa tc^aest. 

ALBERT E. DIETERICH 

SucctMMor to Fred C. Dieterich A Co. 

fomierly member Examining Corps. U. S. Patent Offlre 

PATENT LAWYER and SOLICITOR 

621 -A. Ouray Blda. 

30 Years* Experience Washington, D. C. 



INVENTORS 

Our book Pnlent-Sense gives 
UCET & ljn:EY, 635 F Stre«l N. W.. 



who derive Isrseai proiitfl 
know and heed certain 
simple but vital facts 6e- 
fore applying for Patents, 
those facts; sent free. Write 
Otf\. 5. Washhutoi. P. C. Eslib. 1869. 




GEARS 

In Stock'ImmediaCe Delivery 

Qeam. ppecd wdnc^m. sprocket*, thrust be&r* 
insi, flexible rouplinKi, pulleys, etc. A com- 
plete line ia carried in our Chicaco stock. 
Can alra quot<> on itpecial r^ara of any kind. 
Send u« your blue prints and inquiries. 

Write for Catalog No. 10 

CHICAGO GEAR WORKS 

769-773 W. Jackson K^L, CHICAGO, ILL 



Let us recommend the best books to study 
on any subject. Popular Mechanics Press. 
Chicago, Illinois. 



A ^ 1 mm Booklet Free Highest References 

I R| I ^1 Promptness Assured Best Results 

" • ™ * ™" * ^ ■ Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally fit Co., Chicago, 111.; The 
Baggott Ss Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, published in Cleveland, Ohio; Bankers Service Legal Directory, published by 
Bankers Service Co., Boston, Mass.; Eyre's Law List, 9 Park Place, New York City; Walters Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorneys, Baltimore, Maryland. 

WATSON E. COLEMAN, iiiVeuTM^^^ftM nV 

REGISTERED PATENT LAWYER WAdnlNlai I UIMy Ur 
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lAHgXKJSSLL 



SHORT WAVE RECEPTION 



POUCE^ALjJ^FJpE^LLi;;:MARIWEQilU 





ANOTHER NEW ONE 
U(E THE POWERFUL 

PENTODE TUBE 

- W YOURPEmADSn BY 



WONDERFUL 

TONE. 
GREATER 

DISTANCE 



t>IN WC:-: C-.'S-cOKIf TO AD/fC fl'. 

-WE PAY THE POSTAGE. 



rn-^ I30S BROADWAY 
DETROIT MICH. 



Do away foreve;r with the 
drudgery of wood or coal. 
Save money, time and labor. 
Most economical and lowest priced 
Oil Burner on market. Smiply sets 
in lire box of any ranue, heating 
stove or furnace. Burns Ofi'; air, 
4% cheap oil. Gives three times the 
heat of coal. Easy to install and 
operate. Absolutely safe. No noise, 
dirt or odor. Sold on money-back 
guarantee. 

30 Days Free Trial Offer 

Try this wonderful burner in your own 
home at our risk. Special low price to first 
user in each locality. Write at once for 
Free book on Home Heatins. Agents write 
for (ample offer and protected territory. 



International Heating Co. 
3808 Park Ave., 



St. Louis. Mo. 
Dept. 403- F 




PAINT SPRAY OUTFITS 



Nationally famous standard »prayin« outfite 
Amaxins low priren. Stationary or portable. 
AC, DC or caHolinc motor outfit*. Automatic 
eprav eun* and arcoworip*. Apply paint, 
varnish, enamel, whi;ewa«li. ins-ecticidtB, 
etr., the new, eai»y way. Stnd for catalog 
today. 

NATIONAL JOBBING & EXPORT CO. 

184 N. la Salle SI., Deot. 102, Chicato, III. 



SAVE 50"7o'«757o 



Amazing 5-Way Pulley & Drill Chuck 



Fits on any electric motor with H in, ahaft. Accurat«, 
■trons removable chuck holds drilln and other tools 
of up to H in. perfectly. AUo pulley for flat, round, or 
V belt — and dink for emery wheel, wire acratch brush, 
buffinj wheel, polishing wheel, etc. All in one quickly 
kdiuKtahlp, f'K>1<proof , Mch-Krade unit. Send caah or money 
wdcr— dell vt: red puBtm«<) puld. 

RICHARDSON TOOL WORKS 
3148 No. Sawyer Ave. Chicago, III. 





Chromium Plating Powder 

PLATES IRON. STEEL, NICKEL, BRASS and COPPER 
without electricitv or machinery. Guaranteed not to tarnish ; dis- 
penses with polisliing. Half pint can SI. -^0, prepaid. Particulars FREE, 
GUNMETAL CO.. Ave. T. Decatur. Illinois 




OTORCYCLES 



Direct to you at wholesale prices 

Send lOc today for tho latest 
Illustrated Builetin and Confidential Price List of 

Cuaranleed ladiaas Harleys Heodersoos SuperX elc 

{Sold on ^aty terma if detired) 

THE CRANDALL-HICKS COMPANY, 780 Commonwealih Ave. Shipmenti to all 
MotoroyclM Sine* 1905 Boston* Mass. parts ol the world 





POW E R F U L 
SELECTIVE 
CLEAR TONED 




Bmldit 

Kit 



Build "My Own" 
Radio yourself easily 
in one evening. Evpry 
part required inrlutf- 
Jn? cabinet, speaker, 
tubes, wire, etc. — full 
iuRtruetions — drtivertd 
to you — for 
only 



COMPLETE 
withTubesi 

Delivered toVbu 



Look at the distinctively designed cab- 
inet. Observe the exquisite graining of 
wood with its satin-like lacquer finish. 
Illuminated dial, silk speaker-screen, 
bakelite control knobs. 

Amazing Power and Selectivity 
Look inside! See a precision-built, four- 
tube, screen-grid chassis. Parts built in 
our own factory. No bankrupt stock or 
"seconds." Tubes are nationally adver- 

, tised, R. C. A. licensed, FIRST 

""—""^ QUALITY. 

Distaace Ca«rsnte«d 

Plug into any AC 110 volt light socket and you are ready ^o go. 
TUNE IN! Listen! What a clear tone! Satisfactory recep- 
tion guaranteed WITHOUT AERIAL within 100 miles of any 
powerful broadcasting station. Use aerial and much greater 
distances — up to 500 miles or over — may be had under favor- 
able conditions and location. And think of it — only $11.95 
complete with tubes, transportation charges paid to your door 
anywhere in U. S. A. 

It*s Portable 

Install "My Own" Radio anywhere in 3 minutes. Carry it from 
room to room. LTse it in tlio living room, bedroom — ANYWHEREI 
Only 12' high, T wide and 6' deep; weighs 8H pounds. 

Ten Days Trial 

Try " My 0\vn" Radio for 10 days. If not satisfied, send it back and 
we will return your money, less transportation charges. Don't pass 
up this amazing bargain. SEND COUPON TODAY! 

D«niA InA 1805-07 Grace Street 
Chicago, Illinoi* 



"MY OWN" RADIO, Inc., 



Mail Coupon, 



lei 



"Mv Own" Radio. Inc., 
1805-07 Grace St.. Chicago, 111. 

□ Enclosed find S2 deposit. Send " My Own" Radio com- 
plete with tubes, ready for operation, C. O. D. for balance ot 
$9 95 

□ Enclosed find S2 deposit. Send "My Own" Radio 
"Buildit Kit" complete as above for balance of $6.87. 



NAME 

ADDRESS 

TOWN ST.\TE. 



When writing please mention Popular Mechanics 
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VIOLETTA 




High 
Frequency 
Ray 

Relieves Pain 
and 
Promotes 
Health 



Thousands of men and women sufferinp; from rheumatism, 
paralysis, neuritis, nervousness, skin diseases, headaches, 
constipation, sprains, prostate trouble, goitre and many 
other ailments, even hay fever and asthma, have found quick 
relief, renewed health and vitality with this marvelous in- 
vention. Pains vanish almost instantly. 
It was Nicola Tesla who discovered that electricity from an 
ordinary light socket when stepped up to high frequency and 
passed through a vacuum tube could be broken up into 
penetrating electrical mist and utilized as a ciurative agent 
with amazing results. 

These high frequency electrical currents (riving oft the 
familiar violet glow as the electrons bombard their way 
through the vacuum, stimulate and normalize the "life 
processes" of the li\'ing cell with which they come in contact, 
and thus relieve pain, eliminate congestion, promote circu- 
lation and restore the functions of sluggish organs — and they 
do this painlessly and harmlessly ana so quickly and effect- 
ively it will siirprise you. 

VIOLEHA jIlOO 

No. 3112 ^11 — 

VIOLETTA No. 3112 la a complete high frequency electrical 
outfit for the home with all the power and versatility of ma- 
chines sold at many times the price. Our TEN DAY TRIAL 
offer win convince you of Its wide range of usefulness from the 
relief of pain and congestion to the beautifying of hair and 
complexion. 

Our FREE Booklet will tell you all about the VIOLETTA 
High Freauency Ray and the ailments it relieves, how it 
beautlfles better than cosmetics and how easy it Is to own a 
VIOLETTA and have it handy for immediate use when needed. 
Fill out and mail the coupon TODAY. 

Bleadon-Dun Company, 

2300 Warren Ave., Dept. 12, Chlcaito, III. 

Please send me without cost or obligation your FREE Book- 
let describing your VIOLETTA High Frequency Ray Equip- 
ment. 

NAME 

ADDRESS 

CITY STATE 

AILMENT 



The Greatest of 
Home Remedies 




low Prices 

Offered^ ofc Siiclhr- 
Jiow PyLcas 
r^oVc 30%to50°i, bu^ 

In addition to our NEW LOW 
PRICE, I will send for your ap- 
proval one of these Standard Watches, 
guaranteed for a lifetime of satisfactory 
rvice— WITHOUT ONE PENNY 
i'N — allow you to wear it 30 days 
FREE — then sell it to you on easy payments. 
Write for cataloe. 

DIAMOND RINGS 
Write for our new Diamond Ring and 
Wrist Watch Catalog, showing mar- 
velous new designs. Think of it — 
beautiful diamond rings and artistic 
dependable watches at cut prices. 
Catalog is sent FREE. 
Ask for our Special Spot Cash Offer. 
Good for 30 days only. 

SANTA FE WATCH CO. 
26 Thomas RIdg. Topeka, Kansas 



STANDARD GARDEN TRACTOR i 

^1 7 



Plows 
Seeds , 
Cultivates^ 
MowaHay 
and Lawns 



isyV 



A Powerful Tractor for Small Farms, 
Gardeners, Florists, Nurseries, Fruit 

iwers and Poultrymen [EASY 
Walk or Ride— High Clearanc e Lterms 
Free Catalog Does Belt Work 

STANDARD ENGINE COMPANY .vi? 
3221 Como Ave. Minneapolis, Minn. '^-^ 



44 



NERVES 



Ara You Always Excited? Fatisued? WorrladT Gloomy? 

PMslfnistlcT Constipation, indlzest ion . cold nwpati, diliy BpeUa and 
bailidilneiu are caoaed by NERVE EXHAUSTION. Druai. lonUt and 
medicinet cannot help v^ak, fiek nfrt«»! Ix'nrn how to regain Vicor, 
Calmnen and Self Confidence. Sand 25 Cts. lor this aniazlng booh. 
RiCHARO BLACKSTONE. N-472 FLATIRON BLDC., hVH YORK 



Now! "o^' Electric Nickel Plating 



Nir.,:L.. A REAL MONEY-MAKING OPPORTUNITY 

Copper, Silver, NO experience required. Do your own Electro Plating In Your Home, 
•^•^ Garage, Office, or Place or Business. Electrically Deposit .Metal — Nickel, Brjiss, Coi>- 



COMPLETE 



OUTMl ON. 



Gold, etc. 




per, Silver, or Gold. You can Successfully do all tlie plating on your Autoinobrie, Electric Fixtures, 
Faucets, Spoons, Forks, Chandeliers, Tools, Coftce Urns. SurRical and Dental Instruments, Utensils, 
large or small. Iron Stoves. Music Instruments: recondition woni plating or plate New Work; do it In- 
stantly without Interrupting the Service or without removing the ii.irts to he plated with the 

ALADDIN PORTABLE ELECTRO -PLATER 

Simple and I'.conomlc.il itn operate. Xot a tor. hut a practical Plating Outfit with which Perfect and 
Durable Work can be done. Positively Guaranteed to do as we claim. BE YOUR OWN BOSS! Build 
up a F^ofltable Aladdin Electro-Plating Business of your Own. This oflers wonderful ECONOMY to 
users and BIG MONEY-MAKING possibilities to AGENTS. Thousands in Service since 1924. Write 
today for FREE PARTICULARS AND TESTIMONIALS. 

P. J. F. BATENBURG CO. Dept. 259 RACINE, WISCONSIN 



—AGENTS- 
WANTED EVERYWHERE 
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New Motor-Driven Tools 
PI ease Woodworkers! 



THE new 1932 Delta line of Motor- Driven 
tools has won the approval of practical 
woodworkers everywhere! And no wonder. It 
includes a revolutionary new Scroll Saw, a 
new drill press, a new band saw at an unusu- 
ally low price — and scores of new features of 
interest to all those who work with wood. 

Send for FREE Catalog 

Everything for the modern woodworker — professional, 
spari'-tinie, or hobbyist — is illustrated and described 
in this bift 1932 Delta Catalog. A complete line of im- 
proved motor-driven jointers, circular saws, jig saws, 
hand saws, woodturninft lathes, drill presses, mould- 
inft cutters, sanding units, borers, routers, and mor- 
fisers — all husky, accurate, efficient units — now avail- 
able at astonishingly moderate 1932 price levels. 

DELTA Tools Save Time, 
^loney and Labor 

They take all the drudgery out of woodworking:. They 
enable you to turn out better work in less time. They 
brine the finest professional cabinet work within the 
reach of all. Their compactness and practicability, their 
convenience and low prices, make these motor-driven tools 
ideal for both production work and home craftsmanship. 



Send for 
This FKEE 
Catalof/ 




10-DAY TRIAL 



DELTA 
"Quality'' 
pays in the end 

That is what thousands of wood- 
workers say the country over. 
And the reason is, into each 

DEl-TA Tool in built enduring 

Duality and genuine efficiency. . , 
nvistig-ate for yourself NOW! A' 



EASY 
TERMS 

Send coupon for FREE 1932 Delta 
Catalog. Shows complete Delta line of 
motor-driven tools. Many new items. 
New features. Also details of 10-Day 
Trial OfTer and Easy Payment Plans. 
Mail the Coupon TODAY! 

Delta Specialty Company 

(Division of Delta Mfg. Co.) Dept A 232 
3775 N. Holton St. Milwaukee. Wis. 



DELTA SPECIALTY CO. 

Div. of Delta Mfg. Co.) 
3775 N. Holton Street. Dept. A 232 
Milwaukee, WIscontIn 

PUiis.' semi me, without obligation, 1932 
Delia Catalog. Also send lull details of your 
10-day Trial Oder and Easy Payment Plans. 



■ Name. . 
■ 
■ 
■ 
■ 

I Address. 



: city State. 



Catch Fish! 




Eelg. Mink. Muskrats with 
our new foldlns palvanlzed 
STEEL WIRE TRAP. Write for our FREE TRAP OFFER and Bargain 
CatTloe. SI Box of our famous Fisli Bnit FREE to introiliiop our trans. 
WALTON SUPPLY CO.. 3502 JUNIATA AVE.. ST. LOUIS. MO. 

ELECTRIC LIGHT PLANT $Qq oo 

Complete, ready to run. Supplies 300 watts, *^ 
110 volt Direct Current. Operates H H. P. motor, flat iron, 
electrical appliances. Brings convenience, com- 
fort and the Safety of electricity to every home. 

Fine for Lake Cottage, Camp, Farm, 
Ranch or Portable Concession. — Wiring 
complete and ten lights $12. Also other sizes. 

D. W. ONAN & SONS 
502 RoyalBton Ave., Minneapolis, Minn. 





CTnn TUICCf thc bulldog safety lock cap 

0 I Ur I niCri STOPS STEALING OF GASOLINE 

]■ il8 any 2i 'standard neck gas tank e.xcept Fords and screw 
type. NoChangeNecessary to install. PriceSl.SOpostpaid. 

CONTAINER LOCK CO.. 922 E. Charles Slreel, Munde.lnd. 



Major Jimmy DooHttle's 

LAIRD SoYution 

3-4' scale. Flies 35 m. p. h. Span 15- 
1-2*. Yellow and green. Complete Kit 
SF-5, only $2.50 postfree. 
CAriH illustrated Jumbo Folder (in color) showing 

^CIIU full line „f internationally known Cleveland- 

Designed models— .36 in all. Easy to build, realistic, all fly. 
Send 5c at once for vour copy. 

Cleveland Model & Supply Co., '"ir;?.S:;! V^^*- 
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FATHER: /'// never be able to sleep tonight with 
this pain in my back. 

MOTHER: Here, pat on Sloan's Liniment. It eases 
backache for me in 5 minutes. 

Don't let lame back or lumbago keep 
you awake again. Sloan's Liniment relieves pain 
almost instantly. No rubbing needed — just pat it 
on. Sloan's warms like sunshine, bringing fresh blood 
to the sore spot. The pain disappears and you sleep 
soundly. Get a fresh bottle to- 
day at your druggist's. Only 35<i. 



SLOAN'S 1^ 
Liniment 



Warms Like 
Sunshine 



The man who studies gets ahead. Popular Mechanics 
Press tvill advise you what books to read to advance in 
your trade. 200 East Ontario Street, Chicago, Illinois 



C/his /Vew 

LUBRICATING 
PROCESS 




WRITE 
for the 
FACTS 




ACOLD MINE 



DISTRIBUTORS 



Lubricating Process 



7/ Men! If you want a lifetime business and 
V financial success, write at once for the amazing 
/ offer PYROIL Is extending to red-blooded, am- 
bitious live wires In every part of the land! 
This revolutionary new LUBRICATING PROO 
ESS now perfects the lubrication of automobile, 
airplane, motor boat and heavy duty motors— 
adas a new safety factor heretofore unknown. 
Proof of its vnparalled efficiency Is testified to by 
industral leaders of the country. Its demand— 
steady repeat demand — is record-breaking! 

There a a Big opportunity for VOU with 
PYROIL, You can reap rirK profitH from 

the start— bt'ild a bufi- 

ncsMi that will make you 
independent for life. 
We ro-operate with you 
100% — start you — work 
with you — help you ad- 
vert iae— give you every 
aMLstance. 

If you really want to be 
surccisful, learn what 
users and leading Amer- 
ican encineers aay of 
PYROIL— and of the 

tremrndoua profit* aalen- 

men And distributors i 



ACONCCNTR&ItO 
Sllltfr 

LUBRICANT 



PYROIL it Wm- 
p/y added to reg- 
uiar lubricating 
oil. It reduces 
v>ear and noitr, 
increaseg poirer 
— affordt guar* 

antecd protection 
againtt deprecia- 




The PYROIL COMPANY 



522 Pyroil BIdg., 



LaCROSSE, Wise. 



Keds 



At $1.00, $1.25, $1.50 
$1.75 and up to $4.00. 

United States Rubber Company 



:5DoTour PRINTING 

Cards. Stationery, circulars, tags, labels, advertising, etc 
Save money. Print lor others, big prolltsieasy tuIlm sent. 
Will do popular liaised Printing like EngravinK. Junior 
Pross, SB. 00. Job Presses $11 op. Power {149. Write for 
freecatalog. THK KKLSEV. CO^ Y>37, MarldM.Oeaa. 





Short Waves 

We have the finest receivers for 
this work. We can tell you what 
to buy that will give you the 
results that you want. Ten 
years experience with thLs field. 
Let us give you recommenda- 
tions and prices. Send 10c for 
latest cataloK. 

Established 19S1 



Chicago Radio Apparatus Company, Inc., til.lT^. s°I'.^d°;;.. m'-V 



eet 
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ATENTS SECUCED 

A PATENT secured for a novel invention may prove to be valuable to you. I 
have had thirty-five years of experience in the practice of the patent and trademark 
law. Every case submitted to me will receive prompt personal attention. 

Write to me for FREE book HOW TO GET YOUR P.ATENT and RECORD OF INVENTION 
CERTIFICATE. All bu.'^inoss will be kept strictly confidential. Send me a model or sketch and 
description of your invention for my free opinion whether it comes within the provisions of the Pat- 
ent Law. Delays are dangerous. 

I ASSIST MY CLIENTS TO SELL THEIR INVENTIONS 

L. F. RANDOLPH, Registered Patent Lawyer, 302A Victor Building, Washington, D. C. 
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SH/IW 




i 





BUILD 
YOUR OWN ' 

tractor during 
Bparie time and 
have it ready 
for use whea 
needed! 




GREATLY 

REDUCED 

PRICES 

To meet present conditions, we 
have greatly reduced prices on SHAW 
Tractor Equipment. Get your 
SUAW Equipment now and build 
tractor during 
spare time — 
or buy it 
complete. 

EASY TO 

BUILD 

WE TELL 

YOU HOW 

For Model 
"T" and 
"A" Fords, 
Chevrolots 
and other 
make cars. 




Cuts Your Production Cost! 

AKE more money! Do it by making a powerful, dependable 
tractor from your old Ford, Chevrolet or other old car — 
with sturdy SHAW Tractor Equipment. The SHAW- 
Tractorized Car, by sav-ins: valuable time and costly labor, greatly 
lowers production cost. Pays for itself in one season! 

Amazing All-Around PerformanM — Does more for small 
amoimt of money invested than any other tractor. Tests have proved 
it does all farm power work as well as expensive tractor. Cultivates 
15 to 20 acres per day. Turns about 5 to 10 acres per day with mold- 
board plow. Handles 16-in. plow, or two 12-in. plows nicely. Easily 
pulls heavy, steel road drag. Can also be used to seed, harrow, 
furrow, harvest, haul; run log saws, feed grinders, concrete 
mixers, pumps and other belt machinery. 

Low Cost — You can have a SHAW Tractor at surprisingly 
low cost — on Easy Payments. SHAW Tractor Equipment 
costs very little — at New Reduced Factory-to-You Price. 
H you haven't an old car, you can pick up an old Model "T" 
Ford or Chevrolet for S5 to S25; or a Model "A" Ford chassis, 
which has had the body wrecked, very cheaply. Many Model 
"A" Fords are now being converted Into SHAW Tractors. 
SHAW Kqulpment, bought now for a Model "T" Ford, can later 
be Installed on a Model "A." Many attach SHAW Equipment 
to other makes of cars. 

Anyone Can Attach SHAW Equipment quickly and easily, 
using only monkey wrench and screw driver. You don't have to 
be a mechanic. We furnish all parts, easy-to- 
follow directions. Can be attached to full-lengtb 
or sawed-off chassis. 

Make Tractor No»» — Remember Reduced 
Price Is subject to change any day So make 
your tractor now. SAVE MONEY! Mall Cou- 
pon for full Information — TODAY! 

SHAW MFG. COMPANY 

Dept. PiM-2 GALESBURG, KANSAS 




HIQH ARCH, uAicA I 
€nabU» tractor to dear 
corn SO~in. Kufh, cuiti* 
•ating M t» M tW9 at a 



Front view of 
SHA ir- TractOT" 
ized Model **A" 
Ford. Shows New 
HIGH ARCH, aZ- 
Unoing for clearance 
cf tall com^ ctUtivat* 
m0 1 to B rows at 
one time. Regular 
cultivator t>eams 
may be used. 




SHAW DU-AU. TrM Md Canton Sprayer 

KUla inowta thftt injure trrew, •hriil>l>rrv 

and giLrdf'n produce. KrachcR tops of tAll 
trees. Fine for orchard and potatoes. Uida 
h(MB And cattle of ticks and lire. Has 54K 
caT barrel. Two I5-ft. diwharce howes with 
8-ft. pipe extenaions and nozzles. (Capacity 
for 8 norzleB.) P''ep''ure cauee. Mounted 
on rroular SUA W DU'ALL Gardrn Tractor 
— *ce below. Coupon brings details, 
ducod Price, tO^ay Trial Offer, £a«y Pay- 
ment PUn. 

SHAW DU-AU. GARDEN TRACTOR 
Great time, tabor, money-saver — for 
farmt*. tnick fardens. nurseries, poultry 
ranrhce, eetatcs, etc. Plows, harrows, seeds, 
cultivates, harvests, mows; runs saws.wasb- 
ing machines, pump?, etc. 5 sizes, 1 to 6 
horsepower. Copts 2 to 4c per hour to run, 
Bricss and Stratton cneinc. lias gear shift; 

3 speeds forward, and re- 
verse. Coupon brinca 
details, Re* 
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easyAs 

LIGHTING THE LIGHT! 

What? You've never tried to be your owa radio 
expert? Well . . . get going now, with Kester Radio 
Solder. It's easy, and it's absolutely safe. Look . . . 
all you have to do is apply heat, then go to work, 
because Kester carries its flux inside itself. This 
flux is plastic rosin, too. Non-corrosive. A non- 
conductor. It prevents electrical leakage thereby 
aiding receptivity. You can hear the difference! 

Buy a handy can of Kester Radio Solder from 
your radio store or other dealers. Write for free 
booklet "The A-B-C of Soldering." 

Kester Solder Company, Incorporated 1899; Main Office 
& Plant, 4201-04 Wrightwood Ave., Chicago, Illinois; 
Eastern Plant, Newark, New Jersey; Canada, Kester 
Solder Company of Canada, Ltd.. Brantford, Ontario. 

KESTER 

RADIO SOLDER 

easy to use 



TRINC^^i 




ACQUET 



Same Quality String OutfiT^ ^X — 

At in Eipentive Racquets Complete toith Direction*. 

> ■• Easy torestrlnRrarquets — better than new. Saves real money. 
Send for this professional outfit today. Good profits made re- 
strlngingotner players' racquets. 37 ft. string. Colors Purple. 

Gre«n, Red or White. Money back Kuurant«e. 

Send rheck or Money Order S1.65 which includes 
PoBtace und Ins. Sent C. O.D., if dciired. 

Fro Tennb Striag Co., Dept. D. Harnwn. N. T. 



MAKE I 
MONEYl 
TOO* 



— The SCOTT ALL- WAVE— i 

IS-SSO METER— Superheterodyne 

Brings in stations 9,000 to 10.000 miles away with full volume and clarity. 
Major stations all over U. S. come in like locals. Every receiver laboratory- 
built and tested on 12RO Home and G6SW Chelmsford, England before 
shippine. Write 

THE E. H. SCOTT RADIO LABORATORIES. Inc. 
4450 Raveaswood Avenue Dept. P-2 CHICAGO, ILL. 



NOW 

COMPLETE 

Agents Wanted 



^^-■^ - Speed up paint jobs — get 
1^^"^ better results on any kind 
of a paint, varnish or oil 
job. Sprays insecticides effectively. 
Earn money doing neighbors' jobs — 
save money on your own. Fully guaranleed. 

Send cash, money order, or draft, or $5.00 
deposit and balance C.O.D., plus postage to: 

H. M. REYNOLDS & CO. 

327 North 16tl< Street Philadelphia, Pa. 




PRICE $24.50 

Complete ready to Install— as ihown. 
Send Money Order. 



Bis Money 

Selling and Installing 

OIL BURNERS 

in Stoves, Ranges, etc. 

Sells ON SIGHT 

Anyone Can Install 
Lasts a Lifetime 

WRITE 

OIL KING 
BURNER CO. 

P. O. Drawer 1201 
NEW HAVEN, CONN. 



50.00 




SHIPMODELfor$4.50 
COACH MODEL for $3.98 

We famish all parts cut to fit; numbered and ready to u- 
semfale for the following models: Clipper Ship and Flyloff 
Cloud (with electric lights), Santa Maria, Mayflower, La 
PInU S4 60 -Constitution. $5.98— .SPANISH GALLEON 
electrically equipped. $6.98-COACH MODELS: Geo. 
WashlnKton, Princeton to Philadelphia, TALLY- 
HO. Desdwood. Overland Western. O • L L 
HOUSE.S with electric lichta S2.95. Our new niua- 
tmted Cataloff FREE on request. All models aent 
C. O. D. Forelarn orders accompanied by check or 
money'order. 

C. J. BIERBOWER, M. P. M., 3216 Birlv St., PMIi. 

OHotnatOT of Build Your Own Ship Model 



A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM. F. WILLARD 

An ideal book for home study. Each exercise is clinched 
in the mind of the student by practical application to 
every day practice. 160 Pages. 157 Drawings. Cloth. 
Price tl.00 Postpaid. 

POPULAR MECHANICS PRESS ^"^i^SSiSS"^ 



fl&ABays 

AT THESE 

lawestPtices 



Improved WORKACE WOODWORKER 




$io 

Ace Jig Saw — 

'']VOTkace IJ,' Band- 
Ace 4' Planer — $lo saw. wilhoiu inotor — $60 



Convert lumber Into furniture, novelties and other 
articles. Work out Ideas with your own complete 
electric workshop. Turn, saw. plane, grind, sand, 
butt, and jig saw with Workace. Simply plug In 
electric light socket. Improved model at sharply 
reduced price. 

5 Ft. WORKSHOP INCLUDES 
4' Planer, 8' Circular Saw, 8' x 36' 
L:ithe, 8' Sander, 6' Uuffer, 5' Grinder, 
Drill Chuck, Jig Saw attachment, work 
table, H H. P. Motor, V-belt, Pul- 
leys, Guards, Sub Base, Cable and 
Plug. 

Wortace and .\ec Ma^ 
chines are made, guar- 
anteed arid serviced frj/l 
thelargest manufacturers 
of portable woodworking 
tnacMnes. 




Reduced to 
\10 



formerly $89 

Easy Terms 
Write for 
Details 



cash 



J. D. WALLACE C CO. 
AdamsSL&CalifoniiaAve. 
Chicago 



SEND FOR 
OF W O R 



FULL SIZE ILLUSTRATION 
RACE WOODWORKER 



Cl| aterial 
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MAGIC'FLUID 

COI>GRA*^HOIDS MOTORS^ 




PLATED I 



AUTOMOBILE, Airplane, Tractor, Truck 
and Machinery Owners! Think of iti 
A revolutionary discovery now "plates" lu- 
brication on all movinsr parts. Automobile owners, 
airplane pilots, engineers and other Col-gra users, are 
bmazed at its action. "Like Magic" is the best 
description of it. 

REVOLUTIONARY DISCOVERY 

Added to the oil and gasoline, Col-gra seeks all fric- 
tion parts, where under heat, speed and pressure, it 
quickly forms an almost frictionleos Col-gra'phoid 
surface. This means smoothness — quicker accelera- 
tion — amazing savings on gas, oil and repairs. 

PROVEN BY TESTS 

On a recent test of a Col-gra'phoided motor, fotir en- 
gineers ran an automobile, without the slightest 
n?otor injury, for 29 miles without 
oil, proving beyond all doubt the 
ability of this surface to lubricate 
evetn in the complete absence of oil. 
Laboratory tests further show the 
amazing difference between treated 
^and untreated friction surfaces. 

PAYS FOR ITSELF 

Because Col-gra reduces friction, gives more 
power, frees valve action, reduces carbon, 
heat and wear, and prevents bare metal-to- 
metal contact, it gives motorists many added 
miles with less cost. Col-gra quickly pays for 
itself many times over in savings on repairs, 
motor fuel, oil, ststrter and battery. 

SALESMEN AND DISTRIBUTORS 

Good Territory Open ^ 

Wonderful opportunity for salesmen and dis- A 

tributors. Earnings up to $100.00 a week and A 

more. Valuable territory still open. For com- » 

plete information check and mail the coupon. § 

THE COL-GRA COMPANY ^ 

Dept. 1504, 2621 N. 3rd St, Milwaukee, Wis. ^-i 




SNAPPY WINTER STARTING 

In cold weather when the oil ia too thick t» flow 
or too thin to lubricate properly, Col-gra'photd sur- 
faces provide snappy winter starting. Reduces bare 
metal-to-metal friction — prevents serious damage. 

MORE POWER -PEP -SPEED 

Col-gra users everywhere are enthusiastic. "I am 
pleased with results," writes Frank Eastwood. "The 
motor's _ smoothness is almost beyond belief. My 
mechanic says it can't be the same engine." Paul 
Canalizon : "Col-gra gives the car more power- 
speed — pep and gas mileage." W. P. Barrows : "My 
car runs much smoother, uses less oil and has more 
pep." E. C. Bergman : "Col-gra helps the motor a 
whole lot — is working more freely and less vibration." 

HEAT AND COLD PROOF 

Col-gra's patented ingredients manufactured at 7500" 
assure positive lubrication. No motor heat too great. 
No temperature too cold — lubricates at 100° below 
zero. Gasoline cannot wash it off. It stays put I 

Why spend money needlessly for gasoline, oil and 
repairs — why operate your motor just partly effi- 
cient? Find out all about this magic fluid "Col-gra" 
now and let it start saving money for you. 



FREE OFFER COUPON ! 



THE COL-GRA COMPANY, 

Dept. 1504, 2621 N. Third St., Milwaukee, Wis. 

Gentlemen: Please send me full particulars together 
with your free Col-gra trial offer. This does not obligate 
me in any way. 

NAME 



ADDRESS 



CITY STATE _ 

If interested in full or part time salesman's position 
check here. 
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yoMrs for full 

Think of It— over 2 million buyers paid $102.50 (cash) for 
this Modt'l No. 5 now offered dlrect-to-you at way below 'S 
original price — and on easiest terms besides. Positively the 
greatest bnrRaln ever offered. Accept the siJcclal 10 day 
trial offer and be convinced. See the neat, perfect work It 
do?8 — compare Its bright, shiny looks ' without risk, 
necognlzed as the finest, strongest typewriter built. 

PricesSinaavf 



Smm 





malPrke 




Only by an exoeedinKly fortunate piirrhase direct from the 
manufaoturera am I able to offer this amazing low price — less 
than half (\<;) the manufacturer's original prlre — and easy terms 
besides. This is the full-elzed late model Underwood with stand- 
ard universal 4-row keyboard of 84 characters and has all late 
Improvements. Manufactured to sell orlglDally for $102.50. 
Fully guaranteed. 



Learn Touch Typewriting FREE 

Iiearn Touch typewriting. Complete Home Study 
Course of the Famous Van Sant Touch Typewrltini; 
System, fully Illustrated, given during this offer, i 
Easily learned. Used In schools, business offices ^ 
everywhere. 



BRAND 
NEW 



CORONA 



Now 
Only 




10 
Day 
Trial 

Yours for Onlyiga 

Hurry! Only a very limited number of these Brand 
New Coronas available at this Special Low Price 

»nd Easy T«rm». Here's your chanco to own a wonderful na- 
tionnlly advertised Corona at a real bargain. Has up-toHjat« 
improvements and carries our regular New Slachine gimrantee. 
Sent on 10-day trial. (If you decide to keep it send only $3 a 
month until the special low price of S42.90 (term price) is paid.) 



Easy Terms — Only 10c a Day 

Think of It — a genuine late model Under- 
wood No. 5 reduced to $42.90 (cash). 
Send only SI deposit for a 10-day Trial. 
Then only 10c a day on my easy year-to- 
pay plan. Use and enjoy your typewriter 
all the time. Remember this famous No. 5 
Underwood all renewed and reflnlshed la 
without question one of the greatest values 
ever ottered. 




Money 
Back 
Guarantee 

Accept my liberal 10- 
day trial offer. See for 
yourself the wonderful 
bargain this famous Un- 
(ierwood really is. Your 
deposit returned at once 
If you are not pertectly 
satisfied. Send now. 

Over 100,000 

Satisfied 
Customers 



International Typewrltar Exchange 

231 West Monroe St., Chicago. III., Dept. 201 

Please send the typewriter marked below, F.O.B. 
Chicago, at the special reduced price for 10-day 
Trial. 1 am enclosing SI. 00 deposit on the Un- 
derwood No. 5 at S47.90 (term price); Corona 
No. 3 at $42.90 (term price) with the under- 
standing that if I am not perfectly satisfied I can 
return it Express Collect and get my deposit 
back. If I keep It I will pay S3.00 a month until 
I have paid the (term price) In lull. 

□ Underwood | — I Corona 
No. 5 l_J No. 3 



Name Age. . . 

Address 

Town State 
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SEVERE TEST GWEN 
NE>N SAFETY LIGHT 

of the new A"*, ,^%mut driv- 
Vips tfued for sate i>'^ nortton 
f.«'«-Sfi::«'^a=\\l!«ht before 



Rea^ Newspaper 

At tOOO feet / 




Lights Highway Ahead With 
67,000 Candle Power Beam 



Reporters for the Hoston Sunday Post witnessed a deiiuiii- 
Btration of this licht and above is a reprint of their reixirt. 

Now — judge for yourself what you ean do with a licht like 
tliis on your automobile — a liKht that throws a t')7,l)0() candle 
power beam, for over 1,000 feet — lights up all road signs and 
curves lon« before you reach them. Makes the road ahead of 
you as bright as day yet absolutely can't glare in tlu" eyes of 
approaching drivers. A road light that literally takes the light 



out of the sky — all light on the highway. Fast night drivinK 
now safe with this amazing Speedlight — you can drive oO-tiO — 
even 70 miles an hour witli perfect safety. On a road as bril- 
liantly lighted at midnight as at mid-day. Cuts through fog, 
rain, and darkness. This " twin-rav" road light not only can t 
glare it-self Init it cuts through on-coming brights. No woniler 
it was awarded the grand prize and two gold medals in world 
competition. 



AGENTS Cleaning Huge Profiils 



Agents and distributors from coast to coast are making big money 
equipping passenger cars, busses and trucks with this brand new 
road light. This Is your opportunity to make up to .S10-.S20-S30 per 
day. Some agents make even more. Kinney made S90 In a few 
hours. Frost made S150 in one day. Burroughs sold lUty lights to 
Richmond Are and police departments. Over 20 million cars need 



67,000 BEAM CANDLE POWER 
ONE FIFTH OF MILE OF UGHT 
NO GLARE 



SPEEDLIOHT BtAM 
LOWER BEAM 



Cuts Through London Fog and Darkness Like a Knife 

Tests In England have proved this. \Vlth this light you need have 
no more fear of fog. rain or darkness. There is no light like it in the 
world. It Is not a spot. It embodies an absolutely new principle in 
headlightlng discovered by a fain(ms light engineer. NOT A 
PAINTED BULU — Hut a real scientlllcally constnicted road light 
with a concentrated (iT.OOO candle power beam of light on the road 
for over a thousand feet and no glare. Think of it! Over a fifth of a 
mile. Put one on your car and see for yourself what you can do with 
a light like this. Send the coupon today for our Introductory offer. 

SPEEDLIGHT COMPANY 




this wonderful light to protect human lives and property against 
glaring lights, fog, rain and darkness. Hundreds of men have made 
big fortunes out of makeshift spot lights and painted bulbs that only 
did half the job. Send the coupon and find out how you can use this 
great device to build up a crew of your oxni— and doulile your earn- 
ings — earnings which by themselves will be bigger than you ever saw 
before. Do it miw. Iicfurc you turn this page. 

TO GET THIS LIGHT 



FREE 



of Extra 
Cost 




DON'T TURN PAGE- 
MAIL THIS COUPON FIRST 

["speedlight company, 

! 17.^1 Belmont Avenue, 
j Dept. 10-B, Chicafto. Illinois. 

I \yithout obligation to me please send me full <letails of your 
j Speedlight and your wonderful introductory ofler. 

I NAME 

I 

I ADDRESS 

I 



1731 Belmont Ave., Dept. 10-B, Chicago, Illinois 



Cor 



ANN(DQJMON(t Ihe 




DOVBLE 
ACTION 




Amazing Ma^ic Disc 
Boils Water in 
Split Seconds! 

AND PAYS AGENTS^S^20..^30.M0INADAY 




A T LAST the good news is out! The new 
i^^^ Supor-Lux Doiible-Aetion Water Heater 
/— is ready! N'ow lii)t water — lioiliiijt, steain- 
ing, liot in less time than ever before! Even tlic 
amazing 1031 Lux ha.- been surpasscnl by this new 
scientific marvel. Five major improvements and 
many minor refinements put this sensa- 
tional <lnviee absolutely in a class by 
itself — miles ahead of any similar heater 
money can buy. 



S Amazing Improvements! 

I'irst of all ( 1 ) the new .Sii|)er-Lux sets a 
new standard for appearance with a 
flasIiinK crimson outer shell that is use- 
ful a.s well as ornamental, lly an ex- 
elusive new process, color is actually 
plated on, becomes a part of the metal 
and protects it against pitting, scarring 
and corrosion. (2) An improvetl corcl 
with extra heavy wires makes over- 
lieating impossible and a special in- 
sulation that will not soften or crack in 
hot water. &) In-itead of bronze or copper screws and 
fittings, the new Lux uses a special alloy that will not 
corrode or turn green; water heated with it can .safely be 
u.sed for cooking. (4) The heating element, too, is made 
hea\'ier and of a new material that adds months, even 
years, to the useful life of the heater. 



LUX-VISEL, Inc., Dept. B-60, 
Elkhart, Inalana. 

KuhIi mc full information about the New Supcr-Lux and 
amazing BIG-MONEY opportunity. 



Most imporinnt of all, is (5) the amazing double-action heating 
principle — an exclusive Super-Lux feature! Makes possibli 
hitherto unobtainable speetl and efficiency. Simply drop the nvw 
Super-Lux in a pan of water, turn on the current and, almost in 
stantly the water is seething, bubbling, boiling furiously. Yoi 
simply have to see it in action to realize its volcanic intensity aw 
speed of action. And, remember, the onl> 
way to eiijo.v all these :idvantaii;eM is to owi 
the new Super-Lux. No matter how mucl 
or how little hot water you use, you need 
this amazing invention! 



$195.00 

IN TEN DAYS 

How would 
.V o u like to 
make $195 in 
10 da.vs? C. 
L. Neunian 
(I n d . ) li a s 
sliown tliat it 
can be done. 
Head what hesavs:"Have 
sold l.'>6 (made Sli».">) In U) 
days. No trouble to sell 
tlieial" Hut .Neunian Is 
onl.v one of many who find 
sensationally big profits 
amazingly easy to make, 
send tlie coupon below for 
free proof of extraordinary 
oppnrtuniiN-. 

$41«2S in One Day 

still another sensational 
actilevemenl. J. Smith 
(Mo.) earned S4I.2.'i in one 
day «ith the l.ux Water 
Heater! Your territory is 
Just us prondsing as Smith's 
orany other. So. don't fail to 
mall that coupon I'OUAY I 



Triples Profits Eor Agents 

Why not investigate today — read what it 
will do. More important still, look into it- 
astounding money earning power. Lea: i 
why men who never made more than SIO i 
S12 in a day before now reach S20 — S30 — 
S40 or more witli ease! No experience oi 
sp<'cial sales ability needed — a simple 6(1- 
.•second demonstration is all it takes, for 
people know the name LL^X — know thi- 
company as the pioneer manufacturers 
this type of heater — know that the nan:i 
means quality — service — VALUE! An im- 
proved Lux, therefore, all but sells itself 
Investigate NOW! 

MAIL COUPON TOD At 

For Description of the New Sup<?r-Lux 
and amazinii proof of sensation^L-l^itt 
money opportunity! 



Name . 



Address . 



City State. 




